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INTRODUCTION
In conjunction with preparing maps of the geologically 

permissive areas for the occurrence of platinum-group 
elements (PGE) in the conterminous United States (Zientek 
and others, 1988; Peterson, in press), the Mineral Resource 
Data System (MRDS) has been updated to provide more 
detailed information about PGE. MRDS now contains 505 
records for PGE in the conterminous United States, 109 of 
which are completely new records, and many others of 
which are previously existing records that have been 
updated with PGE information. These maps and table 
represent the status of the MRDS records as of November 
1993; because MRDS is designed to be dynamic, further 
information about PGE c?n be added as it becomes 
important or available.

The initial effort in ihe i970's to catalog PGE localities 
(Blair and others, 1977; Page and Tooker, 1979) involved 
an extensive literature search for mention of PGE in all 
types of mineral deposits and provided individual 
occurrence records for all identified localities of PGE 
regardless of PGE concentrations or whether the presence 
of PGE had been verified. Entries included sites where PGE 
had been mined, where PGE-bearing minerals had been 
documented, for which PGE analytical information existed, 
and where someone reported the presence of PGE. This 
was a valid approach at that time because there was sparse 
analytical information for PGE. Since that time, much 
more analytical information has become available, 
particularly for podiform chromite deposits (Carlson and 
others, 1985) but also elsewhere within the United States 
(see, for example, Page and others, 1992). Some of these 
recent studies, enabled by more sensitive analytical 
techniques that can now detect very small quantities of 
PGE, are beginning to suggest that small amounts of PGE 
may be present in a wide variety of deposit types, some of 
which are not hosted within the conventional magmatic ore 
deposits.

For the present study, every effort was made to enter 
records into MRDS for PGE occurrences in mines or 
prospects from which PGE have been mined, for which 
PGE minerals have been documented, or for which 
analytical data indicate concentrations of PGE either greater 
than or equal to 100 ppb or, for podiform chromite 
deposits, in the upper 10th percentile of analyzed deposits. 
In addition, some occurrences have been included 
regardless of PGE concentration, such as those for which

scientific data suggest that further study may be warranted 
to characterize the occurrences (PGE in the Mesozoic Hsins 
of the eastern United States, for example) or where the 
geologic environment is of current interest to explorationists 
(PGE in black shales, for example). However, to attempt to 
catalog all known analytical occurrences of PGE withfn the 
United States would be a formidable task and not of much 
use in delineating deposits of potential interest for PGE 
exploration. Should mining technology or economic 
conditions change such that very low grade occurrences 
become targets for PGE production, then the appropriate 
PGE data should be entered into MRDS.

Because of the differing "occurrence" definitions used 
when entering MRDS data, the PGE information appears 
somewhat haphazard; rather than delete those records for 
which the PGE information is unverified or PGE values are 
low, the table and map in this paper broadly indicate the 
relative importance of the records by indicating the 
knowledge of PGE for each MRDS entry and by showing 
on the map only those localities that meet the analytical 
cutoff, identified mineral, or PGE production criteria 
mentioned above. Several references to PGE localit^s in 
the older literature that could not be approximately located 
or verified have not been included.

In the 1980's the U.S. Geological Survey Hgan 
publishing mineral deposit models, some of which 
characterize types of deposits known to contain PGE (Cox 
and Singer, 1986). Where appropriate, these models have 
been assigned to the PGE occurrences documented in 
MRDS (see table 1). Other PGE occurrences that are fairly 
well described but which do not fit into published models 
have been given informal deposit-type names. Tome 
occurrences are so poorly understood or so poorly 
described that it was not possible to determine a deposit 
type. These have been classified as "unknown."
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TYPES OF PLATINUM-GROUP-ELEMENT 
OCCURRENCES

The MRDS data file contains 505 records of reported 
PGE occurrences within the conterminous United States. 
Of these occurrences, nearly half are in placers, but PGE 
have also been reported within many types of lode deposits 
including conventional magmatic PGE-bearing deposits 
within mafic and ultramafic rocks and unconventional 
occurrences in mafic and ultramafic rocks as well as 
occurrences in unconventional environments. For 
presentation in this report, PGE occurrences have been 
grouped into six broad deposit-type categories, a 
miscellaneous category, and a category for unknowns. The 
six main categories are residual deposits, magmatic sulfide 
deposits, magmatic oxide deposits, hydrothermal deposits 
associated with mafic or ultramafic rocks, hydrothermal 
deposits associated with calc-alkaline porphyry rocks, and 
deposits associated with alkaline igneous rocks. The 
miscellaneous deposit-types category includes polymetallic 
replacement, massive sulfide, epithermal vein, low-sulfide 
gold-quartz vein, and carbonate-hosted gold-silver deposits 
plus several occurrences for which there are no models, 
including a PGE-enriched black shale, platinum in 
pyrobitumen, a glacial erratic, and sewage sludge. The 
unknown deposit-types category is for those occurrences 
about which little is known other than a location (commonly 
approximate). Some aspects of PGE occurrences in these 
eight categories are discussed below. References to 
information specific to certain occurrences or areas are not 
cited below; see table 1 for citations for individual 
occurrences.

RESIDUAL DEPOSITS

Placer gold-PGE

PGE-bearing placers have been reported in many 
states but are most common in the Pacific Coast states. 
Many of these PGE occurrences are, or are thought to be, 
accompanied by placer gold derived from known lode 
deposits within the drainages. PGE in placers, however, 
have rarely been traced to specific lode deposits, even 
though permissive host rocks are usually present within the 
drainages. An exception to this is the reported occurrence 
of PGE in placers of streams draining New Rambler copper- 
gold-PGE deposits in Wyoming. The PGE-bearing placers 
in the conterminous United States have all been classified as 
placer gold-PGE deposits (Yeend, 1986), even where gold 
has not been reported to be present because either the gold 
to PGE ratio or the geologic environment is inappropriate 
for the occurrence of placer PGE-gold deposits (Yeend and 
Page, 1986; Singer and Page, 1986).

In most of the placers, the quantity and grade of PGE 
are such that they could not have been recovered 
economically alone and, typically, platinum-group minerals 
(PGM) were discarded. The extremely low grade (for PGE) 
but very large gold fields on the major rivers at the base of 
the Sierra Nevada have been the only consistently

productive placer PGE operations in the conterminous 
United States. Small quantities of PGE have been produced 
elsewhere, however, particularly from the Waldo area of the 
Klamath Mountains, Oreg., and from beach sands along the 
Pacific coast of Oregon and Washington. Total PGE 
production for California has been estimated at about 
30,000 oz (Sjoberg and Gomes, 1981) and for Oregon at 
1,500 oz (Mertie, 1969). This compares with about 68.2 
million oz gold from those same placers in California and 
about 213,000 oz gold from those placers in Oregon 
(Koschmann and Bergendahl, 1968). PGE production from 
Washington is not known but is likely small, and placers in 
other states are not known to have produced PGE.

The PGE reported for many placer localities in the 
older literature are simply reported as platinum rather than 
as individual PGE and many have not been verified by 
modern studies. However, two important older studies of 
PGE placers are those of Day and Richards (1906), who 
analyzed heavy-mineral contents of black-sand concentrates 
from placers in the western United States, and of Logan 
(1919), who made a comprehensive study of PGE 
occurrences in California. Other old assay reports for 
placer (and lode) occurrences may or may not be reliable for 
several reasons; most are considered unverified unless other 
corroborating evidence is available. Also, visual 
identification of PGM in placer (and lode) deposits may or 
may not be reliable, and most of these are considered 
unverified in this report. For some of the reported 
localities, the report of PGE is suspect and may have been 
the wishful thinking of an eager prospector or the cunning 
of a swindler. Unverified occurrences of PGE in placers 
(and in other deposit types as well) have been noted in 
table 1.

Lateritic nickel

Laterites, common in the Klamath Mountains of 
California and Oregon and in central Washington, are 
derived from weathering of ultramafic rocks in accreted 
ophiolite terranes. PGE have been reported in several 
lateritic nickel deposits (model: Singer, 1986c) but have 
been confirmed only at the Hanna Nickel Mine, Oreg., 
where PGE are present in the 10's of ppb range, and at the 
Rough and Ready Bench, Oreg., where PGE were 
produced as a byproduct of a placer operation. In fact, the 
Hanna Nickel Mine has been the only successfully exploited 
nickel laterite in the conterminous United States. Other 
laterites may also contain PGE but have not yet been 
analyzed for them. Based on the very limited analytical 
data available, PGE-rich laterites comparable to those in 
Australia, which have parts per million grade zones (Elliott 
and Martin, 1991), do not appear to be present because of 
differences in source rocks, but further analysis may be 
warranted.

MAGMATIC SULFIDE DEPOSITS
Magmatic sulfide deposits containing PGE are generally 

found in mafic to ultramafic zoned or layered plutons where



they have formed several styles of mineralization from 
stratiform or stratabound mineralization of the Merensky 
Reef PGE (model: Page, 1986c), Picket Pin (Boudreau and 
McCallum, 1986), or Glen Mountains Layered Complex 
(R.W. Cooper, 1993, oral commun. to M.L. Zientek) type; 
to disseminated to massive mineralization near the margins 
of plutons as in Duluth copper-nickel-PGE (model: Page, 
1986b), Stillwater nickel-copper (model: Page, 1986d), or 
synorogenic-synvolcanic nickel-copper (model: Page, 
1986e) deposits; and to more discordant, lenticular, or less 
lithologically constrained mineralization like that of sills in 
the Mesozoic basins of the eastern United States (Gottfried 
and others, 1989), several mineralized areas of the 
Stillwater Complex, and Acoje nickel-copper-PGE deposits 
(model not yet published).

The most important area of the conterminous United 
States for magmatic sulfide deposits is the Stillwater 
Complex, Mont., which is host to the only productive 
primary PGE deposit in the conterminous United States a 
Merensky Reef PGE-type deposit in the Banded series, the 
uppermost major division of this large layered mafic to 
ultramafic intrusion. Although thus far exploited only at the 
Stillwater Mine, this mineralized zone, the J-M Reef, 
extends the entire length of the complex. Other styles of 
sulfide mineralization that have also been found in the 
Banded series include Picket Pin-type deposits related to 
impermeable horizons and more discordant mineralization 
as at the Janet 50 and Coors 602 prospects. In the Basal 
series and locally in the Peridotite zone of the Ultramafic 
series (the other two major divisions of the Stillwater 
Complex) are Stillwater nickel-copper deposits, which 
typically contain 10's to a few hundred parts per billion total 
PGE. This style of mineralization also extends the length of 
the complex.

Also important for PGE mineralization is the Duluth 
Complex, Minn., a large composite intrusive mafic complex 
related to Keewenawan flood basalt eruptions during the 
formation of the Proterozoic Midcontinent rift. The base of 
the complex contains copper-nickel deposits, many of 
which are known to contain parts per million-level PGE in 
high-grade zones. Currently, PGE are not known from all 
of these deposits, but the geologic setting allows their 
presence. Most of the MRDS records report PGE only at 
those localities where they are known to be present.

Other layered mafic plutons in which sulfide-related 
PGE have been found include the Glen Mountains Layered 
Complex, Okla., the Lake Owen Complex, Wyo., and the 
Lady of the Lake Complex, Mont., all of which have greater 
than 500 ppb platinum*palladium in mineralized areas.

Few synorogenic-synvolcanic nickel-copper and Acoje 
nickel-copper-PGE deposits have been identified within the 
conterminous United States. The Shamrock Mine, 
southwestern Oregon, and the Friday Mine, southern 
California, which contain greater than 500 ppb 
platinum+palladium, are examples of PGE-bearing 
synorogenic-synvolcanic deposits. The Illinois River sulfide 
occurrence, Oregon, contains more than 500 ppb 
platinum +palladium and is similar to Acoje deposits. At

Preston Peak in northern California, the low 10's of parts 
per billion PGE mineralization has some similarities to that 
of Acoje deposits but is not well described by the mode' and 
has thus been classified as unknown.

MAGMATIC OXIDE DEPOSITS
Some magmatic segregations in mafic and ultramafic 

intrusions formed oxide rather than sulfide deposits. The 
most important of these for PGE in the conterminous 
United States are Bushveld chromite-type (model: Page, 
1986a) chromitite layers in the Peridotite zone of the 
Ultramafic series in the Stillwater Complex and podiform 
chromite deposits (model: Albers, 1986) in accreted 
terranes of the continental margins. Both types of deposits 
produced only minor amounts of chromite, mainly during 
war times, when foreign sources were restricted and 
government support programs were active. Less important 
in the United States are Alaskan PGE (model: Page and 
Gray, 1986), PGE-bearing oxide deposits of the Ante'ope- 
Pony area of Montana, and PGE-enriched areas o* the 
Humboldt lopolith of Nevada.

The rocks enriched in chromite in the Stillwater 
Complex are found in several layers extending the lenoth of 
the complex, all of which contain some PGE. However, 
the B chromitite layer, which is particularly enriched in 
PGE, has been informally called PGE-enriched stratiform 
chromitite (Hammarstrom and Zientek, 1993) because it is 
sufficiently enriched as to be potentially exploitable for 
primary PGE deposits. These deposits contain part- per 
million-level platinum and palladium, whereas the other 
chromite layers contain less PGE and would net be 
economic for PGE production alone. These Bushveld 
chromite-type deposits, if mined for chromium, would not 
likely produce PGE in the recovery process.

There are numerous podiform chromite deposits in 
the accreted ophiolite terranes of the Pacific Coast states 
and some in the Appalachian Blue Ridge province. Many 
of the deposits in California and Oregon and a few in the 
eastern United States have been analyzed for PGE and 
small amounts of PGE are present in virtually all pod *orm 
chromite deposits (Carlson and others, 1985; Lipin, 1984). 
For existing records in which podiform chromite deposits 
were said to contain PGE, these commodities have been 
retained regardless of their PGE content as determin?d by 
Carlson and others (1985). Of the remaining pod form 
chromite deposits for which there are analyses, records for 
those exceeding the upper 10th percentile value of one or 
more PGE (64 ppb Pt, 10 ppb Pd, 26 ppb Rh, 320 ppb 
Ru, 170 ppb Ir, see Page and others, 1986) were either 
updated to show the presence of PGE or added as new 
records if no record existed. Podiform chromite deports in 
Washington have not received the same scrutiny as those in 
California and Oregon. Three chromite deposits in 
Washington are reported to contain PGE, one with 
supporting analytical data, and are included in MRDS; 
others may also contain relatively high concentrations of 
PGE but have not yet been analyzed. The very small I odies



of chromite-bearing ultramafic rocks in accreted terranes in 
the Blue Ridge province of the Appalachian Mountains 
typically contain PGE in the tens of parts per billion range 
(Lipin, 1984, oral commun., 1993).

Plutons at Chanchelulla Peak, Calif., and Tincup Peak, 
Oreg., represent mineralized Alaska-type plutons, although 
the style of mineralization is not typical of of Alaskan PGE 
deposits in that accompanying chromite or other oxides are 
lacking (M.L. Zientek, written commun., 1993). At 
Chanchelulla Peak, platinum and palladium values range up 
to 500 ppb but at Tincup Peak, values are only in the 10's 
of ppb for mineralized samples.

The Antelope-Pony area of Montana is one of several 
areas of ultramafic rocks in the Archean province of 
Wyoming and Montana in which are found concentrations 
of chromite (M.L. Zientek, 1993, written commun.). In the 
Antelope-Pony area, osmiridium was identified. PGE have 
also been found in the Red Lodge district, Montana, but not 
in sufficient quantity (64 ppb Pt+Pd+Rh, Loferski, 1986) to 
merit inclusion as a MRDS record for PGE at this time.

The Humboldt lopolith hosts magnetite deposits that 
locally contain more than 500 ppb PGE. The origin of 
these deposits is not yet well understood, so while they may 
represent a type of magmatic oxide deposit, they have been 
classified here as unknown.

HYDROTHERMAL DEPOSITS ASSOCIATED 
WITH MAFIC OR ULTRAMAFIC ROCKS

Two mining districts have long been known to contain 
PGE in what are generally thought of as somewhat 
unconventional settings. Although these deposits are 
spatially associated with mafic intrusions, the deposit 
characteristics are more like those of hydrothermal deposits 
than conventional magmatic segregation deposits. These 
areas are the Revais Creek area, Montana, and the New 
Rambler area, Wyoming. In both districts copper, gold, and 
PGE are the main commodities, although not all the mines 
in each district are known to contain PGE. The Revais 
Creek deposits are associated with diorite and gabbro dikes 
but are also hosted by adjacent quartzite and argillite, 
particularly in zones of intense shearing and alteration 
(Buckley, 1992). The New Rambler ores were found in 
irregular shaped pockets within decomposed, sheared, 
amphibolitized gabbro and ultramafic rocks that may be 
related to a quartz-carbonate fissure vein system (M.L. 
Zientek, 1993, written commun.). One mine in each 
district has produced several hundred ounces of PGE. Ore 
samples from some other mines in these districts contain as 
much as parts per million-level PGE and there are 
unconfirmed reports of PGE from still other mines in these 
areas. There are no published deposit models for these 
deposits and they are insufficiently understood currently, 
due to poor exposure and intense oxidation, to know 
whether they belong within a single model or merit separate 
models. For the MRDS records, these deposits have been 
assigned the informal model names New Rambler copper- 
gold-PGE and Revais Creek copper-gold-PGE.

HYDROTHERMAL DEPOSITS ASSOCIATED WITH 
CALC-ALKALINE PORPHYRY ROCKS

Several porphyry copper (model: Ccx, 1986b) and 
porphyry-related skarn (model: Cox, 1986c) deposits, such 
as the Mission Mine, Ariz., Santa Rita Mine, N.Mex., 
Liberty Pit, Nev., and Bingham Mine, Utah, have produced 
small amounts of PGE as byproducts of the copper mining, 
although the amount of this PGE product'on generally is 
not reported. However, porphyry copper deposits have 
very low PGE grades, as determined f-om the small 
amounts of PGE that are extracted from sm?lter recoveries. 
Small quantities of PGE may be present ir other deposits 
related to calc-alkaline rocks as has been found at the 
Copper Canyon Mine, Nev., and at Carr Fork, Utah, but 
where smelters receive ore from several mines, the source 
of any recovered PGE cannot be determined. The nature 
of the PGE occurrence in porphyry copper and related 
deposits is not understood. Additionally, one Climax 
molybdenum deposit (model: Ludington, 1986), the Questa 
mine in the Red River district, N.Mex., reportedly contains 
PGE, but this occurrence has not been verified. A few 
deposits identified as polymetallic veins (model: Cox, 
1986a) are reported to contain PGE. The only analytical 
data come from the Gingerload deposi*, Nev., where 
mineralized samples are reported to contain as much as 
600 ppb platinum and PGE minerals have been identified, 
and from the New Light Mine, Wash., whe~e platinum was 
found in mill concentrates.

DEPOSITS ASSOCIATED WITH ALKALINE 
IGNEOUS ROCKS

Three PGE-bearing deposits in the conterminous 
United States are associated with alkaline rocks and one 
with a carbonatite. The alkaline associated deposits are the 
Copper Hill Mine, Cob., in the alkaline /llard Stock; the 
Copper King Mine, Mont., associated witk the syenite at 
Goose Lake; and the Comstock Mine, Wash., associated 
with alkaline rocks of Shasket Creek. All carry as much as 
parts per million values of platinum and palladium in sulfide 
concentrates or sulfide-rich rock samples. None of these 
deposits have produced PGE but their concentrations 
suggest potential recovery as byproduct? of any future 
mining operations. Unlike the Phalabora deposit, the Iron 
Hill carbonatite, Colorado (model: Singer, 1986a), is not 
particularly enriched in PGE. A sample collected for a 
scientific study ran only 39 ppb platinum.

MISCELLANEOUS DEPOSIT TYPES
Several types of deposits fall into tho miscellaneous 

category, which is simply a collection of deposit types that 
do not fit into any of the foregoing categories. They all are 
found in unconventional environments fcr PGE deposits. 
Of these, two types are important for PGE while the 
presence of PGE in many of the others is unverified or a 
scientific curiosity. The Boss Mine in the Goodsprings 
district, Nev., has been characterized as a polymetallic 
replacement-type deposit (D.A. Singer, written commun.,



1993; model: Morris, 1986) from which about 1,200 oz of 
platinum-*-palladium have been produced along with gold, 
silver, copper, and a little lead. Mines in this district are 
hosted within dolomitized limestone near a quartz 
monzonite sill or within the sill itself in an area that appears 
to lack mafic or ultramafic rocks. Geophysical data suggest, 
however, that an ultramafic mass may underlie the district 
at depth (D.A. Singer, oral commun., 1993). Although 
PGE have been reported in old assays of ore collected at 
several other mines in this district, there have been no 
recent studies to verify this. Also important because of 
recent interest in PGE in black shales of China and Canada 
(Grauch and others, 1991) is the Gibellini deposit in 
Nevada, where more than 500 ppb platinum has been 
detected in mineralized samples.

Kuroko massive sulfide deposits (model: Singer, 
1986b) and other massive sulfide deposits appear to 
contain small quantities of PGE as seen in old smelter 
returns from the Iron Mountain Mine, Calif., and as traces 
in channel samples at the Broadway claims, Wyo.

Reports of PGE in a few epithermal vein deposits in 
the western United States are unverified. Generally, these 
deposits are not well enough described to indicate the type 
of vein deposit, but they were tentatively classified as Sado 
epithermal (model: Mosier and others, 1986a) or 
Comstock epithermal (model: Mosier and others, 1986b) 
veins. Such vein deposits are not likely candidates for 
economic concentrations of PGE.

Gold samples from three low-sulfide gold-quartz vein 
mines (model: Berger, 1986b) in the Alleghany district of 
the Mother Lode (Calif.) contain as much as 86.4 ppm 
platinum, indicating that platinum, at least, is present in this 
type of deposit. There are also unconfirmed reports of 
PGE from several other possible low-sulfide gold-quartz 
veins throughout the western United States.

Jasperoid samples collected from mine dumps near 
Mackay, Idaho, contain as much as 384 ppb platinum and 
88 ppb palladium. The deposits have been tentatively 
identified as carbonate-hosted gold-silver deposits (model: 
Berger, 1986a).

Verified occurrences of PGE are known from a 
pyrobitumen sample collected near Fonda, N.Y., from a 
glacial erratic found near Plattsburg, N.Y., and from sewage 
sludge collected at a sewage treatment facility near San 
Francisco, Calif. These occurrences are scientific 
curiosities.

UNKNOWN DEPOSIT TYPES
Nineteen PGE localities are listed as having an 

unknown deposit type. A few of these have been discussed 
above. The literature for most of the rest of these deposits 
generally had little descriptive information other than a 
location and commodity list. In a few cases, it was not even 
possible to determine whether the deposit was a placer or 
lode.

PRESENTATION OF THE TABLE AND
For each MRDS record listing PGE as a comm-xlity, 

table 1 provides a map number (used in this publication 
only) for those locations plotted on the map (see below); the 
MRDS record number; name of the deposit used in MRDS; 
location by county and by latitude and longitude; deposit 
model assignment, using published U.S. Geological Survey 
models where appropriate, informal deposit-type 
designations followed by "(no model)", or "unknown"; a 
reference list showing in bold type those reference- that 
mention PGE; and an indication of the type of PGE 
knowledge available. This information provides a clear 
indication of how to find any particular occurrence within 
the MRDS records and what literature was used to complete 
the record. The literature cited within MRDS is not 
intended to be exhaustive for any given property. All 
unpublished sources are cited in table 1 as "Unpub. data" 
and in the reference list that accompanies table 1 as 
"Unpub. data. See individual MRDS record for specific data 
source." For some records, I could not find all the cited 
references, particularly some of the unpublished dat«\ and 
for others, I examined all the cited material but found no 
reference to the PGE information already contained in the 
record; this is indicated in the references and PGE 
knowledge columns of the table.

The conterminous United States map and insets show 
the locations for those PGE localities compiled in MRDS 
that meet the geochemical, mineralogical, or production 
criteria stated above; not plotted are those localities for 
which the presence of PGE has not been verified or for 
which analytical values are low. Different map symbols 
represent occurrences in the deposit-type groupings 
discussed above. In addition to categorizing occurrences by 
deposit type, the importance of each deposit is indicated by 
the size of the symbol used; several deposits thet are 
important from a production, geologic, or historical 
perspective are shown on the maps with a larger svfnbol 
(and are in bold type in table 1).

REFERENCES CITED
Albers, J.P., 1986, Descriptive model of pod : form 

chromite, in Cox, D.P., and Singer, D.A., eds., 
Mineral deposit models: U.S. Geological Survey 
Bulletin 1693, p. 34.

Berger, B.R., 1986a, Descriptive model of carbonate- 
hosted Au-Ag, in Cox, D.P., and Singer, D.A., eds., 
Mineral deposit models: U.S. Geological S-irvey 
Bulletin 1693, p. 175.

Berger, B.R., 1986b, Descriptive model of low-sulfide Au- 
quartz veins, in Cox, D.P., and Singer, D.A., eds., 
Mineral deposit models: U.S. Geological 5'irvey 
Bulletin 1693, p. 239.



Blair, W.N., Page, N.J, and Johnson, M.G., 1977, Map 
and list of reported occurrences of platinum-group 
metals in the conterminous United States-. U.S. 
Geological Survey Miscellaneous Field Studies Map 
MF-861, scale 1:5,000,000.

Boudreau, A.E., and McCallum, I.S., 1986, Investigation of 
the Stillwater Complex: III. The Picket Pin Pt/Pd 
deposit: Economic Geology, v. 81, p. 1953-1975.

Buckley, Steve, 1992, Geologic description of the Rathead 
Reservation, in Manydeeds, S.A., ed., 1992 Mineral 
frontiers on Indian lands: U.S. Bureau of Indian 
Affairs, Division of Energy and Mineral Resources 
Publication G-92-2, p. 39-47.

Carlson, C.A., Wilson, S.A., Carlson, R.R., Bradley, L.A., 
Cornell, J., Gent, C.A., Gross, W.D., Groeneboer, H., 
Haffty, J., Haubert, A.W., Love, A.H., McDade, J.M., 
Moore, R.F., Riley, L.B., Moring, B.C., Singer, D.A., 
and Page, N.J, 1985, Analyses for platinum-group 
elements in samples from podiform chromite deposits, 
California and Oregon: U.S. Geological Survey Open- 
File Report 85-442, 14 p.

Cox, D.P., 1986a, Descriptive model of polymetallic veins, 
in Cox, D.P., and Singer, D.A., eds., Mineral deposit 
models: U.S. Geological Survey Bulletin 1693, 
p. 125.

Cox, D.P., 1986b, Descriptive model of porphyry Cu, in 
Cox, D.P., and Singer, D.A., eds., Mineral deposit 
models: U.S. Geological Survey Bulletin 1693, p. 76.

Cox, D.P., 1986c, Descriptive model of porphyry Cu, 
skarn-related deposits, in Cox, D.P., and Singer, D.A., 
eds., Mineral deposit models. U.S. Geological Survey 
Bulletin 1693, p. 82.

Cox, D.P., and Singer, D.A., eds., 1986, Mineral deposit 
models: U.S. Geological Survey Bulletin 1693, 379 p.

Day, D.T., and Richards, R.H., 1906, Useful minerals in 
the black sands of the Pacific slope: U.S. Geological 
Survey, Mineral Resources of the United States, 
Calendar Year 1905, p. 1175-1258.

Elliott, S.J., and Martin, A.R., 1991, Chapter 1 - Alaskan- 
type intrusive complexes of the Fifield belt, central New 
South Wales, in Elliott, S.J., and Martin, A.R., eds., 
Geology and mineralisation of the Fifield platinum 
province, New South Wales: Sixth International 
Platinum Symposium Guidebook for the Pre- 
Symposium Field Excursion, p. 4-11.

Gottfried, David, Froelich, A.J., Aruscavage, P.J., Rait, 
Norma, 1989, Anomalous palladium-platinum 
occurrences in Mesozoic quartz-normative tholeiitic 
suites in the eastern United States, in Schindler, K.S., 
ed., USGS research on mineral resources 1989, 
program and abstracts: U.S. Geological Survey 
Circular 1035, p. 23-25.

Grauch, R.I., Coveney, R.M., Jr., Murowchick, J.B., and 
Nansheng, Chen, 1991, Black shales as hosts for 
unconventional platinum-group-elem^nt resources? 
Examples from southern China ard the Yukon, 
Canada, and implications for U.S. resources labs.J, in 
Good, E.E., Slack, J.F., and Kotra, R.K., eds., USGS 
research on mineral resources 1991, program and 
abstracts: U.S. Geological Survey Circular 1062, p. 3.

Hammarstrom, J.M., and Zientek, M.L., 1993, Chapter E, 
Mineral occurrences and level of exploration, in 
Hammarstrom, J.M., Zientek, M.L., end Elliott, J.E., 
eds., Mineral resource assessment of the Abasroka- 
Beartooth study area, Custer and Gelatin National 
Forests, Montana: U.S. Geological Survey Open-File 
Report 93-207, 78 p.

Koschmann, A.H., and Bergendahl, M.H., 1968, Principal 
gold-producing district of the United States: U.S. 
Geological Survey Professional Paper 610, 283 p.-

Lipin, B.R., 1984, Chromite from the Blue Ridge Province 
of North Carolina: American Journal of Science, v. 
284, p. 507-529.

Loferski, P.J., 1986, Petrology of metamorphosed 
chromite-bearing ultramafic rocks frorr the Red Lodge 
district, Montana: U.S. Geological Survey Bulletin 
1626-B, 34 p.

Logan, C.A., 1919, Platinum and allied metals in 
California: California State Mining Bureau Bulletin 85, 
120 p.

Ludington, S.D., 1986, Descriptive model of Climax Mo 
deposits, in Cox, D.P., and Singer, D.A., eds., Mineral 
deposit models: U.S. Geological Surve-» Bulletin 1693, 
p. 73.

Mertie, J.B., Jr., 1969, Economic geology of the platinum 
metals: U.S. Geological Survey Professional Paper 
630, 120 p.

Morris, H.T., 1986, Descriptive model of polymetallic 
replacement deposits, in Cox, D.P., and Singer, D.A., 
eds., Mineral deposit models: U.S. Geological Survey 
Bulletin 1693, p. 99-100.

Mosier, D.L., Berger, B.R., and Singer, D.A., 1986a, 
Descriptive model of Sado epitherma1 veins, in Cox, 
D.P., and Singer, D.A., eds., Mineral deposit models: 
U.S. Geological Survey Bulletin 1693, p. 154.

Mosier, D.L., Singer, D.A., and Berger, B.R., 1986b, 
Descriptive model of Comstock epitl -?rmal veins, in 
Cox, D.P., and Singer, D.A., eds., Mineral deposit 
models: U.S. Geological Survey Bulletin 1693, 
p. 150.

Page, N.J, 1986a, Descriptive model of Bushveld Cr, in 
Cox, D.P., and Singer, D.A., eds., Mineral deposit 
models: U.S. Geological Survey Bullet'~\ 1693, p. 13.

Page, N.J, 1986b, Descriptive model of Duluth Cu-Ni-PGE, 
in Cox, D.P., and Singer, D.A., eds., Mineral deposit 
models: U.S. Geological Survey Bulletin 1693, p. 16.



Page, N.J, 1986c, Descriptive model of Merensky Reef 
PGE, in Cox, D.P., and Singer, D.A., eds., Mineral 
deposit models: U.S. Geological Survey Bulletin 1693, 
p. 14.

Page, N.J, 1986d, Descriptive model of Stillwater Ni-Cu, in 
Cox, D.P., and Singer, D.A., eds., Mineral deposit 
models: U.S. Geological Survey Bulletin 1693, p. 11.

Page, N.J, 1986e, Descriptive model of synorogenic- 
synvolcanic Ni-Cu, in Cox, D.P., and Singer, D.A., 
eds., Mineral deposit models: U.S. Geological Survey 
Bulletin 1693, p. 28.

Page, N.J, Bagby, W.C., Madrid, R.J., and Moring, B.C., 
1992, Platinum-group elements occurrences in gold 
deposits in Nevada, Oregon, and Idaho: U.S. 
Geological Survey Bulletin 1877-G, 8 p.

Page, N.J, and Gray, Floyd, 1986, Descriptive model of 
Alaskan PGE, in Cox, D.P., and Singer, D.A., eds., 
Mineral deposit models: U.S. Geological Survey 
Bulletin 1693, p. 49.

Page, N.J, Singer, D.A., Moring, B.C., Carlson, C.A., 
McDade, J.M., and Wilson, S.A., 1986, Platinum- 
group element resources in podiform chromitites from 
California and Oregon: Economic Geology, v. 81, p. 
1261-1271.

Page, N.J, and Tooker, E.W., 1979, Preliminary map of 
platinum and platinum-group metal provinces in the 
conterminous United States: U.S. Geological Survey 
Open-File Report 79-576B, scale 1:5,000,000.

Peterson, J.A., in press, Platinum-group elements in 
sedimentary environments in the conterminous United 
States with a section on Platinum-group elements in 
coal by R.B. Finkelman and S.J. Tewalt: U.S. 
Geological Survey Bulletin 2049, 56 p. ms.

Singer, D.A., 1986a, Descriptive model of carbonatite 
deposits, in Cox, D.P., and Singer, D.A., eds., Mineral 
deposit models: U.S. Geological Survey Bulletin 1693, 
p. 51.

Singer, D.A., 1986b, Descriptive model of kuroko massive 
sulfide, in Cox, D.P., and Singer, D.A., eds., Mineral 
deposit models: U.S. Geological Survey Bulletin 1693, 
p. 189.

Singer, D.A., 1986c, Descriptive model of lateritic Ni, in 
Cox, D.P., and Singer, D.A., eds., Mineral deposit 
models: U.S. Geological Survey Bulletin 1693, 
p. 252.

Singer, D.A., and Page, N.J, 1986, Grade and tonnage 
model of placer PGE-Au, in Cox, D.P., and Singer, 
D.A., eds., Mineral deposit models: U.S. Geological 
Survey Bulletin 1693, p. 265-269.

Sjoberg, J., and Gomes, J.M., 1981, Platinum-group 
minerals in alluvial deposits, northern and central 
California: California Geology, v. 34, p. 91-98.

Yeend, W.E., 1986, Descriptive model of placer Au-PGE, 
in Cox, D.P., and Singer, D.A., eds., Mineral deposit 
models: U.S. Geological Survey Bulletin 1693, 
p. 261.

Yeend, W.E., and Page, N.J, 1986, Descriptive model of 
placer PGE-Au, in Cox, D.P., and Singer, D.A., eds., 
Mineral deposit models: U.S. Geological Survey 
Bulletin 1693, p. 265.

Zientek, M.L., Allcott, G.H., Page, N.J, and Menzie, W.D., 
1988, Opportunities for a platinum-group-e'ement 
resource appraisal of the United States: U.S. 
Geological Survey Open-File Report 88-254, 14 p.



Ta
bl

e 
1. 

Li
st

 o
f p

la
tin

um
-g

ro
up

-e
le

m
en

t (
PG

E)
 o

cc
ur

re
nc

es
 w

ith
in

 th
e 

co
nt

er
m

in
ou

s U
ni

te
d 

St
at

es
 th

at
 a

rc
 c

on
ta

in
ed

 in
 th

e 
U

.S
. G

eo
lo

gi
ca

l S
ur

ve
y'

s M
in

er
al

 R
es

ou
rc

e 
D

at
a S

ys
te

m
 (M

R
D

S)
 

[O
cc

ur
re

nc
es

 a
re

 li
st

ed
 a

lp
ha

be
tic

al
ly

 b
y 

st
at

e,
 n

um
be

re
d 

co
ns

ec
ut

iv
el

y 
w

ith
in

 ea
ch

 st
at

e,
 a

nd
 .n

am
es

 o
f p

ro
pe

rti
es

 a
re

 sh
ow

n 
(w

he
re

 k
no

w
n)

. 
Pr

op
er

ty
 n

am
es

 sh
ow

n 
in

 b
ol

d 
ty

pe
 in

di
ca

te
 im

po
rta

nt
 lo

ca
lit

ie
s. 

A
st

er
is

k 
(*

) i
n 

M
ap

 n
um

be
r c

ol
um

n 
in

di
ca

te
s 

un
ve

rif
ie

d 
oc

cu
rr

en
ce

 n
ot

 p
lo

tte
d 

on
 m

ap
s. 

D
in

 M
ap

 n
um

be
r c

ol
um

n 
in

di
ca

te
s 

di
st

ric
t r

ec
or

d 
no

t p
lo

tte
d 

on
 m

ap
s t

r 
av

oi
d 

si
te

 re
co

rd
 d

up
lic

at
io

n.
 R

ef
er

en
ce

s 
sh

ow
n 

in
 b

ol
d 

ty
pe

 co
nt

ai
n 

PG
E 

in
fo

rm
at

io
n;

 th
os

e 
fo

llo
w

ed
 b

y 
* 

in
di

ca
te

 re
fe

re
nc

e 
w

as
 m

ot
 fo

un
d 

in
 th

is
 s

tu
d
y
]_

_
_
_
_
_
_
_
_
_
_
_
_
_
_
_
_
_
_
_
_
_
_
_
_

M
ap

 
M

RD
S

nu
m

be
r 

re
co

rd
nu

m
be

r

Pr
op

er
ty

 n
am

e
C

ou
nt

y
La

tit
ud

e 
Lo

ng
itu

de
 

(n
or

th
) 

(w
es

t)
R

ef
er

en
ce

s c
ite

d 
in

 M
R

D
S 

re
co

rd
s

m
od

el
 ra

m
ie

s
Le

ve
l o

f P
G

E 
kn

ow
le

dg
e

A
riz

on
a

M
ar

ic
op

a 

C
oc

on
in

o

33
°3

6'
50

" 
11

2°
50

'5
3"

 
U

nk
no

w
n

Se
^-

O
S"

 
ll

V
yn

O
T

 
U

nk
no

w
n

34
°0

2'
03

" 
11

2°
18

33
" 

Pl
ac

er
 A

u-
PG

E

D
00

25
02

 
B

lu
e 

K
no

b 
N

os
. 3

0,
31

, 3
2 

Pr
os

pe
ct

s 
M

04
54

70
 

C
at

ar
ac

t C
an

yo
n

M
04

54
69

 
C

ol
um

bi
a M

in
e

* 
M

P0
00

50
 

D
et

ec
tio

n 
an

d 
Pe

gm
at

ite
 

M
ar

ic
op

a 
33

°0
7'

09
" 

11
2'

45
'2

T 
U

nk
no

w
n

C
la

im
s

1 
M

O
S0

38
7 

M
is

si
on

 M
in

e 
Pi

rn
a 

31
°5

93
2"

 
Ii

r0
3'

49
" 

Po
rp

hy
ry

 C
u,

 s
ka

rn
re

la
te

d

M
04

S4
68

 
Pl

om
os

a P
la

ce
rs

L
aP

az
 

33
°3

7'
45

" 
11

4°
07

'0
6"

 
Pl

ac
er

 A
u-

PG
E

M
00

19
11

 
Sa

n 
D

om
in

go
 P

la
ce

rs
 

M
ar

ic
op

a 
33

°5
3'

41
" 

11
2°

38
'5

7"
 

Pl
ac

er
 A

u-
PG

E

M
00

4S
68

 
Tr

ig
o 

Pl
ac

er
s

Y
um

a
33

e0
3'

13
" 

11
4°

38
33

" 
Pl

ac
er

 A
u-

PG
E

K
ei

th
 a

m
i o

th
er

s,
 1

98
3

U
np

ub
. d

at
a*

B
la

ke
, 

19
80

Q
ui

ri
ng

, 
1

9
«

B
ro

w
ne

, 1
86

8
D

ay
 a

nd
 R

ic
ha

rd
s,

 1
90

6
G

ai
br

ai
th

 a
nd

 B
re

nn
an

, 
19

70
Jo

hn
so

n,
 1

97
2a

Li
nd

gr
en

, 1
92

6
Q

ui
ri

ng
, 

19
62

M
cD

on
ne

ll,
 

19
86

Pe
te

rs
on

 a
nd

 o
th

er
s,

 1
98

9
A

rg
aI

U
%

2
C

oo
pe

r, 
19

60
D

ay
to

n,
 1

98
8

E
le

va
to

rs
kl

, 
19

83
G

al
e,

 1
96

5
K

ei
th

, 1
97

4
K

in
ni

so
n,

 1
96

6
R

ic
ha

rd
 a

nd
 C

ou
rtr

ig
ht

, 1
9S

9
W

al
eg

na
, 1

98
9

W
or

ld
 M

in
in

g,
 1

97
2

B
ut

le
r, 

19
37

El
si

ng
 a

nd
 H

ei
ne

m
an

, 1
93

6
Jo

hn
so

n,
 1

97
2a

Q
ui

ri
ng

, 
19

62
W

ils
on

, 1
96

1
G

ai
br

ai
th

 a
nd

 B
re

nn
an

, 
19

70
Jo

hn
so

n,
 1

97
2a

Q
ui

ri
ng

, 
19

62
W

ils
on

, 1
96

1
Jo

hn
so

n,
 1

97
2a

W
ils

on
, 1

%
1

U
na

bl
e 

to
 fi

nd
 s

ou
rc

e 
of

 P
G

E 
da

ta
 (m

ay
 b

e 
un

pu
b.

 d
at

a)
 

U
nv

er
ifi

ed
 re

po
rt 

of
 P

G
E

$1
.8

0A
on

 P
t i

n 
bl

ac
k-

sa
nd

 c
on

ce
nt

ra
te

s, 
4 

Ib
 

co
nc

en
tra

te
 fr

om
 2

50
 Ib

 g
ra

ve
l (

gr
ad

e =
 

ab
ou

t 3
3 

pp
b 

Pt
)

51
 p

pb
 P

t i
n 

ch
ip

 s
am

pl
e 

(f
ire

 a
ss

ay
)

B
yp

ro
du

ct
 P

G
E 

in
 sm

el
te

r r
et

ur
ns

 (a
m

ou
nt

 
un

kn
ow

n)

U
nv

er
ifi

ed
 re

po
rt 

of
 P

G
E

U
nv

er
ifi

ed
 re

po
rt 

of
 P

G
E

U
na

bl
e 

to
 fi

nd
 so

ur
ce

 o
f P

G
E 

da
ta

A
rk

an
sa

s
* 

M
04

54
25

 
B

at
es

vi
lle

In
de

pe
nd

en
ce

 
35

°4
83

9"
 

09
1°

37
'2

8"
 

U
nk

no
w

n
H

ill
, 

19
24

 
Q

ui
ri

ng
, 

19
62

U
nv

er
ifi

ed
 re

po
rt 

of
 P

G
E

C
al

ifo
rn

ia
1 

M
04

52
80

 
M

en
 M

in
e

M
04

53
36

 
A

lta
vf

lle

H
um

bo
ld

t 
41

°1
53

2"
 

12
3°

36
W

 
Pl

ac
er

 A
u-

PG
E

C
al

av
er

as
 

38
°0

6'
07

" 
12

0°
33

'1
7"

 
Pl

ac
er

 A
u-

PG
E

* 
M

05
54

77
 

A
nd

er
so

nV
aU

ey
 P

la
ce

r 
M

en
do

ci
no

 
39

°0
47

9"
 

12
3°

27
'4

2"
 

Pl
ac

er
 A

u-
PG

E

Ir
el

an
, 1

88
8

L
ow

el
l, 

19
16

P
SF

C
1,

 1
96

0
C

la
rk

 a
nd

 L
yd

on
, 

19
62

C
la

rk
 a

nd
 o

th
er

s, 
19

63
Er

ic
 a

nd
 o

th
er

s, 
19

55
H

en
de

rs
on

 a
nd

 o
th

er
s, 

19
66

H
an

ks
, 

18
84

M
ur

do
ch

 a
nd

 W
eb

b,
 1

96
6

M
in

te
d 

go
ld

 fr
om

 p
ro

pe
rty

 re
po

rte
d 

to
 h

av
e 

au
m

U
nv

er
ifi

ed
 b

yp
ro

du
ct

 P
G

E 
pr

od
uc

tio
n

U
nv

er
ifi

ed
 re

po
rt 

of
 P

G
E



8 9 10 11 12 13 14 15

M
04

52
88

 
A

nt
on

e 
K

au
s

M
P0

00
69

 
A

nt
on

e 
N

ic
he

lin
i

M
04

53
37

 
A

da
s G

ol
d 

D
re

dg
in

g 
C

al
av

er
as

C
or

p.
 

M
04

53
06

 
B

ee
be

e 
Cl

ai
m

s 
Tr

in
ity

M
04

53
38

 
B

ee
gu

m
 C

re
ek

M
04

52
84

 
B

ig
 L

ag
oo

n 
M

in
in

g 
Co

. 
H

um
bo

ld
t

D
el

N
or

te
 

41
°4

7'
42

" 
12

3°
57

34
" 

Pl
ac

er
 A

u-
PG

E

38
°3

0'
03

" 
12

2°
18

'2
0"

 
Po

di
fo

nn
 c

hr
om

ite

38
°1

2'
10

" 
12

0°
57

'5
9"

 
Pl

ac
er

 A
u-

PG
E

40
°3

5'
49

" 
12

3°
16

'4
8"

 
Pl

ac
er

 A
u-

PG
E

40
°2

0'
47

" 
12

2°
51

31
" 

Pl
ac

er
 A

u-
PG

E

41
°1

0'
44

" 
12

4°
06

'5
3"

 
Pl

ac
er

 A
u-

PG
E

Sh
as

ta
, 

Te
ha

m
a

M
P0

00
38

 
B

la
ck

 E
ag

le

M
04

52
66

 
B

lu
e 

C
an

yo
n

M
04

53
17

 
B

lu
e N

os
e 

M
in

e

M
70

04
20

 
B

on
an

za
 C

la
im

M
00

73
50

 
B

ra
nd

on

M
04

52
99

 
B

ur
nt

 R
an

ch

M
04

53
44

 
B

ut
te

 C
re

ek

M
04

S3
14

 
Ca

U
ah

an

M
04

S3
2S

 
Ca

lp
eU

a

M
04

53
35

 
C

am
an

ch
e-

La
nc

ha
 

	P
la

na

16
 

M
00

74
75

 
C

ar
ia

17
 

M
04

53
11

 
C

ar
rie

r G
ul

ch

Si
sk

iy
ou

 
41

°5
5'

51
" 

12
3°

09
39

" 
Po

di
fo

rm
 c

hr
om

ite

Pl
ac

er
 

39
°1

5<
27

" 
12

0°
42

'4
0"

 
Pl

ac
er

 A
u-

PG
E

Si
sk

iy
ou

 
41

°3
4'

03
" 

12
3°

31
'4

7"
 

Pl
ac

er
 A

u-
PG

E

D
el

N
or

te
 

41
°5

5'
57

" 
12

3°
56

'4
3"

 
Po

di
fo

rm
 c

hr
om

ite

e
 D

or
ad

o 
38

°3
3'

57
" 

12
0°

56
'0

3"
 

Po
di

fo
rm

 c
hr

om
ile

Tr
in

ity
40

°4
83

9"
 

12
3°

28
'4

7"
 

Pl
ac

er
 A

u-
PG

E

Bu
tte

 
39

°4
1'

56
" 

12
1°

46
'5

5"
 

Pl
ac

er
 A

u-
PG

E

Si
sk

iy
ou

 
41

°1
8'

46
" 

12
2°

48
'0

2"
 

Pl
ac

er
 A

u-
PG

E

M
en

do
ci

no
 

39
°l

3'
2r

 
12

3°
12

37
" 

Pl
ac

er
 A

u-
PG

E

A
m

ad
or

, 
38

°1
3'

13
" 

12
0°

56
W

" 
Pl

ac
er

 A
u-

PG
E 

C
al

av
er

as

D
el

N
or

te
 

41
°4

2'
25

" 
12

3°
57

36
" 

Po
di

fo
rm

 c
hr

om
ite

Tr
in

ity
 

40
°3

0'
59

" 
12

3°
05

'0
1"

 
Pl

ac
er

 A
u-

PG
E

L
og

an
, 

19
19

 
O

'B
ri

en
, 

19
52

 
P

SF
C

1,
 1

96
0 

C
ar

ls
on

 a
nd

 o
th

er
s,

 1
98

5 
D

ow
 a

nd
 T

ha
ye

r, 
19

46
 

C
la

rk
 a

nd
 L

yd
on

, 
19

62
 

L
og

an
 a

m
d 

Fr
an

ke
, 

19
36

 
C

la
rk

, 1
97

0a
 

L
og

an
, 

19
19

 
Sp

en
ce

r,
 

19
71

 
C

la
rk

, 1
97

0a
 

L
og

an
, 

19
19

 
Sp

en
ce

r,
 

19
71

 
L

og
an

, 
19

19
 

W
at

ts
, 1

89
3

A
lie

n,
 1

94
1b

C
ar

ls
on

 a
nd

 o
th

er
s,

 1
98

5
W

el
ls

 a
nd

 C
at

er
, 1

95
0 

W
el

ls
 a

nd
 o

th
er

s, 
19

49
C

la
rk

, 1
97

0a
D

ay
 a

nd
 R

ic
ha

rd
s,

 1
90

6
L

og
an

, 
19

19

C
ar

ls
on

 a
nd

 o
th

er
s,

 1
98

5
C

at
er

 a
nd

 W
el

ls
, 1

95
3

O
'B

rie
n,

 1
95

2
U

np
ub

. d
at

a
W

el
ls

 a
nd

 o
th

er
s, 

19
46

B
ra

dl
ey

 a
nd

 o
th

er
s, 

19
18

C
ar

ls
on

 a
nd

 o
th

er
s,

 1
98

5
C

at
er

 a
nd

 o
th

er
s, 

19
51

C
la

rk
 a

nd
 C

ar
ls

on
, 1

95
6

Li
nd

gr
en

, 1
89

4
C

la
rk

, 1
97

0a
D

ay
 a

nd
 R

ic
ha

rd
s,

 1
90

6

C
la

rk
, 

19
70

a,
b 

L
og

an
, 

19
19

 
C

la
rk

, 
19

70
a,

 b
 

D
ay

 a
nd

 R
ic

ha
rd

s,
 1

90
6 

L
og

an
, 

19
19

 
L

og
an

, 
19

19
 

Sp
en

ce
r,

 
19

71
 

C
la

rk
, 

19
70

a,
 b

 
C

la
rk

 a
nd

 L
yd

on
, 1

96
2 

L
og

an
, 

19
19

, 
19

25
 

L
og

an
 a

nd
 F

ra
nc

e,
 1

93
6 

C
ar

ls
on

 a
nd

 o
th

er
s,

 1
98

5

Sm
al

l b
yp

ro
du

ct
 P

G
E 

pr
od

uc
tio

n 
(a

bo
ut

 
2.

25
 o

z)

21
 p

pb
 P

d 
in

 c
hr

om
iti

te
 sa

m
pl

e 
(f

ire
 a

ss
ay

)

U
nv

er
ifi

ed
 re

po
rt 

of
 P

G
E 

in
 b

la
ck

-s
an

d 
co

nc
en

tra
te

s 
V

is
ua

l i
de

nt
ifi

ca
tio

n 
of

 P
G

M

Sm
al

l b
yp

ro
du

ct
 P

G
E 

pr
od

uc
tio

n 
(a

bo
ut

 5
 

oz
)

A
ss

ay
 y

ie
ld

ed
 0

.5
 o

z/
to

n 
Pt

 in
 b

la
ck

-s
an

d 
co

nc
en

tra
te

s 
(a

na
ly

tic
al

 m
et

ho
d 

un
kn

ow
n)

, 
(g

ra
de

 =
 a

bo
ut

 5
7 

pp
b)

19
 p

pb
 P

d,
 2

7 
pp

b 
R

h 
in

 c
hr

om
iti

te
 sa

m
pl

e

W
el

ls
 a

nd
 o

th
er

s, 
19

46
 

C
la

rk
, 1

97
0a

 
L

og
an

, 
19

19
 

Sp
en

ce
r,

 
19

71

$2
90

.1
0A

on
 P

t i
n 

bl
ac

k-
sa

nd
 c

on
ce

nt
ra

te
s,

 
co

nc
en

tra
tio

n 
fa

ct
or

 n
ot

 k
no

w
n

Sm
al

l b
yp

ro
du

ct
 P

G
E 

pr
od

uc
tio

n 
(<

$1
0 

in
 

19
16

)
33

0 
pp

b 
R

u 
in

 c
hr

om
iti

te
 sa

m
pl

e 
(f

ire
 a

ss
ay

)

IS
O

pp
b 

Pt
, 1

86
 p

pb
 P

d,
 2

00
 p

pb
 t
 in

 
ch

ro
m

iti
te

 s
am

pl
e 

(f
ire

 as
sa

y)

$3
8.

40
A

on
 P

t i
n 

bl
ac

k-
sa

nd
 c

on
ce

nt
ra

te
s,

 
4.

5 
Ib

 c
on

ce
nt

ra
te

s 
fr

om
 1

 y
d3

 g
ra

ve
l 

(g
ra

de
 =

 a
bo

ut
 6

5 
pp

b)
Sm

al
l b

yp
ro

du
ct

 P
G

E 
pr

od
uc

tio
n 

(a
bo

ut
 8

 
oz

/y
r, 

un
kn

ow
n 

du
ra

tio
n)

U
nv

er
ifi

ed
 b

yp
ro

du
ct

 P
G

E 
pr

od
uc

tio
n

O
sm

iri
di

um
 g

ra
in

 a
ss

ay
ed

 4
9%

 IT
, 3

2%
 O

s,
 

10
%

 P
t (

an
al

yt
ic

al
 m

et
ho

d 
un

kn
ow

n)
Sm

al
l b

yp
ro

du
ct

 P
G

E 
pr

od
uc

tio
n 

(a
m

ou
nt

 
un

kn
ow

n)

13
 p

pb
 P

d 
in

 c
hr

om
iti

te
 sa

m
pl

e 
(f

ire
 a

ss
ay

)

V
is

ua
l i

de
nt

ifi
ca

tio
n 

of
 P

G
M

; u
nv

er
ifi

ed
 

by
pr

od
uc

t p
ro

du
ct

io
n



Ta
bl

e 
1. 

Li
st

 o
f p

la
tin

um
-g

ro
up

-e
le

m
en

t (
PG

E)
 o

cc
ur

re
nc

es
 w

ith
in

 th
e 

co
nt

er
m

in
ou

s 
U

ni
te

d 
St

at
es

 th
at

 a
re

 c
on

ta
in

ed
 in

 th
e 

U
.S

. G
eo

lo
gi

ca
l S

ur
ve

y'
s 

M
in

er
al

 R
es

ou
rc

e 
D

at
a 

Sy
st

em
 (

M
R

D
S)

 C
on

tin
ue

d
M

ap
 

M
R

D
S 

Pr
op

er
ty

 n
am

e 
nu

m
be

r 
re

co
rd

 
nu

m
be

r

C
ou

nt
y 

La
tit

ud
e 

Lo
ng

itu
de

 
D

ep
os

it 
ty

pe
(n

or
th

) 
(w

es
t) 

(P
ub

lis
he

d 
m

od
el

 n
am

es
 

_
_
_
_
_
_
_
u
se

d
 w

he
re

 a
pp

lic
ab

le
)

R
ef

er
en

ce
s 

ci
te

d 
in

 M
R

D
S 

re
co

rd
s

Le
ve

l o
f P

G
E

 k
no

w
le

dg
e

C
al

if
or

ni
a 

C
on

tin
ue

d
18

 
M

04
53

15
 

C
as

te
U

a

* 19 20 *

M
04

52
75

 
C

av
an

au
gh

M
in

e
M

P0
00

49
 

C
ha

nc
he

lu
lla

Pe
ak

M
04

53
40

 
C

le
ar

 C
re

ek

M
04

52
82

 
C

ov
er

 F
la

t P
la

ce
r

21
 

M
04

52
93

 
C

oo
n 

C
re

ek

22
 

M
04

53
10

 
C

or
on

a 
D

e 
O

ro
 M

in
e

23
 

M
04

S3
42

 
C

ot
to

n w
oo

d 
C

re
ek

24
 

M
04

52
94

 
C

ra
ig

s 
C

re
ek

25
 

M
04

52
%

 
C

re
sc

en
t C

ity
 B

ea
ch

M
04

52
59

 
D

ev
ils

 G
ul

ch

M
04

S3
31

 
D

ou
gl

as
 F

la
t

26
 

M
P0

00
61

 
E

m
m

a B
eU

 M
in

e

27
 

M
10

04
60

 
Es

tre
U

aM
in

e

28
 

M
04

S3
4S

 
Fe

at
he

r 
R

iv
er

 
D

is
tr

ic
t

29
 

M
04

S2
6S

 
F

ol
so

m

M
04

S2
72

 
Fo

rk
s 

of
 S

al
m

on

Si
sk

iy
ou

H
um

bo
ld

t 
Sh

as
ta

Sh
as

ta
 

H
um

bo
ld

t

41
°0

8'
18

" 
12

2°
18

'5
9"

 
Pl

ac
er

A
u-

PG
E

41
°1

2'
05

" 
40

°2
7'

14
"

40
°3

0'
06

" 

40
°5

7'
58

"

D
el

 N
on

e

Tr
in

ity

Sh
as

ta
, 

Te
ha

m
a

D
el

 N
on

e

D
el

 N
on

e

41
°4

6'
03

"

40
°5

3'
12

"

40
°2

23
5"

41
°4

7'
42

"

41
°4

43
8"

12
3°

39
'4

6"
 

Pl
ac

er
A

u-
PG

E
12

20
59

'0
2"

 
A

la
sk

an
PG

E
?

12
2°

26
'0

2"
 

Pl
ac

er
A

u-
PG

E

12
3°

38
71

" 
Pl

ac
er

A
u-

PG
E

12
3°

59
'4

9"
 

Pl
ac

er
A

u-
PG

E

12
3°

31
'4

8"
 

Pl
ac

er
A

u-
PG

E

12
2°

17
T

)r
 

Pl
ac

er
A

u-
PG

E

12
3°

57
34

" 
Pl

ac
er

A
u-

PG
E

12
4°

10
'1

3"
 

Pl
ac

er
A

u-
PG

E

11
9°

49
'1

6"
 

L
ow

-s
ul

fi
de

 A
u-

qu
ar

tz
 

ve
in

s?
M

ar
ip

os
a 

37
°3

63
4"

C
al

av
er

as
 

38
°0

7'
19

" 
12

Q
°2

7'
22

lt 
Pl

ac
er

A
u-

PG
E

Si
sk

iy
ou

 
41

°5
6'

03
" 

12
3°

09
36

" 
Po

di
fo

rm
 c

hr
om

ite

Sa
nL

ui
s 

35
°2

2'
41

" 
12

0°
42

'0
6"

 
Po

di
fo

rm
 c

hr
om

ite
 

O
bi

sp
o

B
ut

te
 

39
°2

T2
5"

 
12

10
37

-0
1"

 
Pl

ac
er

A
u-

PG
E

Sa
cr

am
en

to
 

38
°3

6'
43

" 
12

10
13

'1
1"

 
Pl

ac
er

A
u-

PG
E

H
um

bo
ld

t 
41

°2
23

3"
 

12
3°

29
77

" 
Pl

ac
er

A
u-

PG
E

D
ay

 a
nd

 R
ic

ha
rd

s,
 1

90
6 

P
SF

C
1, 

19
60

 
Sp

en
ce

r,
 

19
71

 
L

og
an

, 
19

19
 

G
ra

y 
an

d 
ot

he
rs

, 
19

86

L
og

an
, 

19
19

C
la

rk
, 1

97
0a

 
Ir

w
in

, 
19

60
 

La
iz

ur
e,

 1
92

5b
 

P
SF

C
1,

 1
96

0
C

la
rk

, 
19

70
a,

 b
 

L
og

an
, 

19
19

 
C

la
rk

, 1
97

0a
 

L
og

an
, 

19
19

 
C

la
rk

, 
19

70
b 

L
og

an
, 

19
19

C
la

rk
, 

19
70

a,
 b

L
og

an
, 

19
19

C
la

rk
, 

19
70

a
L

og
an

, 
19

19
O

'B
ri

en
, 

19
52

P
SF

C
1, 

19
60

U
np

ub
. d

at
a*

W
el

ls
 a

nd
 o

th
er

s,
 1

94
6

B
ow

en
 a

nd
 G

ra
y,

 1
95

7
C

as
te

llo
, 

19
21

L
ai

zu
re

, 
19

28
C

la
rk

, 1
97

0a
C

la
rk

 a
nd

 L
yd

on
, 1

96
2

D
ay

 a
nd

 R
ic

ha
rd

s,
 1

90
6

C
ar

ls
on

 a
nd

 o
th

er
s,

 1
98

5
W

el
ls

 a
nd

 C
at

er
, 1

95
0

W
el

ls
 a

nd
 o

th
er

s,
 1

94
9

A
lie

n,
 1

94
1b

C
ar

ls
on

 a
nd

 o
th

er
s,

 1
98

5
Sm

ith
 a

nd
 G

ri
gg

s,
 1

94
4

W
al

ke
r a

nd
 G

ri
gg

s,
 1

95
3

C
la

rk
, 1

97
0a

 
L

og
an

, 
19

19
 

M
er

tie
, 

19
69

 
C

ar
ls

on
, 1

95
5 

C
la

rk
, 

19
70

a,
 b

 
L

og
an

, 
19

19
 

L
og

an
, 

19
19

$8
.4

0A
on

 P
t i

n 
bl

ac
k-

sa
nd

 c
on

ce
nt

ra
te

s,
 

co
nc

en
tra

tio
n 

fa
ct

or
 n

ot
 k

no
w

n

U
nv

er
if

ie
d 

re
po

rt
 o

f P
G

E
 

53
2 

pp
b 

Pt
, 5

43
 p

pb
 P

d 
m

ax
. i

n 
ro

ck
 

sa
m

pl
es

 (
fir

e 
as

sa
y)

Sm
al

l b
yp

ro
du

ct
 P

G
E

 p
ro

du
ct

io
n 

(a
bo

ut
 3

.5
 

oz
)

U
nv

er
if

ie
d 

re
po

rt
 o

f P
G

E

U
nv

er
if

ie
d 

by
pr

od
uc

t P
G

E
 p

ro
du

ct
io

n

Sm
al

l b
yp

ro
du

ct
 P

G
E

 p
ro

du
ct

io
n 

(a
 fe

w
ou

nc
es

) 
PG

M
 s

am
pl

e 
co

nt
ai

ne
d 

33
%

 P
t, 

50
%

 fr
,

17
%

 o
sm

iri
di

um
 (

an
al

yt
ic

al
 m

et
ho

d
un

kn
ow

n)
 

U
nv

er
if

ie
d 

by
pr

od
uc

t P
G

E
 p

ro
du

ct
io

n

Sm
al

l b
yp

ro
du

ct
 P

G
E 

pr
od

uc
tio

n 
(a

m
ou

nt
 

un
kn

ow
n)

U
nv

er
if

ie
d 

re
po

rt
 o

f P
G

E

$1
0.

50
/to

nP
t 

in
 b

la
ck

-s
an

d 
co

nc
en

tr
at

es
, 

10
0 

Ib
 o

f c
on

ce
nt

ra
te

s 
fr

om
 6

0 
to

ns
 o

f 
gr

av
el

 (
gr

ad
e 

= 
ab

ou
t 1

0 
pp

b)
69

 p
pb

 P
t i

n 
ch

ro
m

iti
te

 sa
m

pl
e 

(f
ire

 a
ss

ay
)

12
 p

pb
 P

d 
in

 c
hr

om
iti

te
 s

am
pl

e 
(f

ire
 a

ss
ay

)

Pr
od

uc
ed

 a
bo

ut
 1

,9
65

 o
z 

PG
E

Pr
od

uc
ed

 a
bo

ut
 5

,0
00

 o
z 

PG
E

U
nv

er
if

ie
d 

re
po

rt
 o

f P
G

E



* 
M

04
53

34
 

Fo
ur

th
 o

f J
ul

y 
C

la
im

 
C

al
av

er
as

 

30
 

M
04

52
92

 
Fr

en
ch

 H
ill

 
D

el
N

or
te

31
 

M
70

04
22

 
Fr

en
ch

 H
ill

 C
hr

om
e 

D
el

N
or

te
 

M
in

e

32
 

W
00

03
77

 
Fr

id
ay

 M
in

e

33 35 36 37 38 39 40 41 42 43

M
04

52
90

 
G

eo
. C

oo
k 

C
la

im
s 

D
el

 N
or

te

M
02

16
83

 
G

er
m

an
 B

ar

X
02

53
76

 
G

ol
d 

C
ro

w
n

34
 

M
01

07
75

 
G

re
y 

C
la

im

M
04

53
04

 
H

am
m

er
 P

ro
pe

rty

M
04

S3
03

 
H

aw
ki

ns
B

ar

M
04

S3
08

 
H

en
de

rs
on

 M
in

e

M
00

72
80

 
H

ol
e 

in
 th

e 
G

ro
un

d

M
10

02
03

 
H

ol
st

on
M

in
e

N
ev

ad
a

Tu
la

re

M
04

52
60

 
H

ue
ls

do
nk

 P
la

ce
r 

M
ar

ip
os

a 
W

02
S2

9S
 

Ir
on

 M
ou

nt
ai

n 
M

in
e 

Sh
as

ta

M
04

S3
32

 
Je

nn
y 

Li
nd

 
C

al
av

er
as

 

M
04

S3
24

 
Je

ss
op

s 
G

ul
ch

 
Si

sk
iy

ou

38
°1

4'
22

" 
12

0°
51

'2
4"

 
Pl

ac
er

 A
u-

PG
E

41
°4

93
1"

 
12

3°
58

'1
5"

 
Pl

ac
er

 A
u-

PG
E

41
04

81
24

M 
12

3°
59

'0
9"

 
Po

tti
fo

rm
 c

hr
om

ite

Sa
n 

D
ie

go
 

33
°0

2'
21

"
11

6°
33

'5
1"

 
Sy

no
ro

ge
ni

c-
sy

nv
ol

ca
ni

c 
N

i-C
u

Se
irr

a

N
ap

a

Tr
in

ity

Tr
in

ity

Tr
in

ity

D
el

N
or

te

39
02

7.
54

-

38
°4

83
5"

40
°5

3'
26

"

40
°5

2'
14

"

40
°5

3'
41

"

41
05

7'
13

"

41
°5

07
0"

 
12

4°
01

30
" 

Pl
ac

er
 A

u-
PG

E

39
°2

6'
20

" 
12

0°
48

'5
8"

 
Lo

w
-s

ul
fid

eA
u-

qu
ar

tz
 

ve
in

s

12
0°

50
31

" 
Lo

w
-s

ul
fid

eA
u-

qu
ar

tz
 

ve
in

s

12
2°

22
'1

4"
 

Po
di

fo
rm

 c
hr

om
ite

37
°3

6'
54

" 
40

°4
03

2"

38
°0

57
5"

 

41
°1

7'
49

"

" 
Pl

ac
er

 A
u-

PG
E

12
3°

31
'1

3"
 

Pl
ac

er
A

u-
PG

E

12
3°

33
'4

8"
 

Pl
ac

er
A

u-
PG

E

12
4°

00
'4

0"
 

Po
di

fo
rm

 c
hr

om
ite

11
8°

57
'1

0"
 

Po
di

fo
rm

 c
hr

om
ite

12
0°

20
'5

6"
 

Pl
ac

er
A

u-
PG

E 
12

2°
31

36
" 

K
ur

ok
o 

m
as

si
ve

 su
lfi

de

12
0°

52
'0

5"
 

Pl
ac

er
A

u-
PG

E 

12
3°

07
'5

2"
 

Pl
ac

er
A

u-
PG

E

C
la

rk
 a

nd
 L

yd
on

, 
19

62
Lo

ga
n 

an
d 

Fr
an

ke
, 1

93
6 

C
at

er
 a

nd
 W

el
ls

, 1
95

3 
C

la
rk

, 
19

70
a,

 b
 

L
og

an
, 

19
19

 
O

'B
ri

en
, 

19
52

 
B

ra
dl

ey
 a

nd
 o

th
er

s, 
19

18
 

C
ar

ls
on

 a
nd

 o
th

er
s,

 1
98

5 
O

'B
rie

n,
 1

94
8,

19
52

 
Sa

nb
om

 a
nd

 R
ic

ke
r, 

19
48

 
U

np
ub

. d
at

a*
 

W
el

ls
 a

nd
 o

th
er

s, 
19

46
B

ilb
re

y,
 1

96
2 

C
or

nw
al

l, 
19

66
 

C
re

as
ey

, 1
94

6 
Er

ic
, 1

94
8 

M
er

ria
m

, 1
94

6 
W

eb
er

, 1
96

3 
U

np
ub

. 
da

ta
 

C
la

rk
, 

19
70

a,
 b

 
L

og
an

, 
19

19
 

O
'B

ri
en

, 
19

52
A

ve
ril

l, 
19

42
Fe

rg
us

on
 a

nd
 G

an
ne

tt,
 1

93
2

Lo
ga

n,
 1

94
1

M
cC

ul
lo

ch
 a

nd
 o

th
er

s, 
1%

4
U

np
ub

. 
da

ta
Fe

rg
us

on
 a

nd
 G

an
ne

tt,
 1

93
2

M
cc

ul
lo

ch
 a

nd
 o

th
er

s, 
19

64
U

np
ub

. 
da

ta
A

ve
rit

t,1
94

5
C

ar
ls

on
 a

nd
 o

th
er

s,
 

19
85

D
ow

 a
nd

 T
ha

ye
r, 

19
46

C
la

rk
, 1

97
0a

L
og

an
, 

19
19

C
la

rk
, 1

97
0a

L
og

an
, 

19
19

C
la

rk
, 1

97
0a

L
og

an
, 

19
19

C
ar

ls
on

 a
nd

 o
th

er
s,

 
19

85
O

'B
rie

n,
 1

95
2

W
el

ls
 a

nd
 o

th
er

s, 
19

46
C

ar
ls

on
 a

nd
 o

th
er

s,
 

19
85

G
oo

dw
in

, 1
95

8
R

yn
ea

rs
on

, 1
94

8
U

np
ub

. d
at

a*
B

ow
en

 a
nd

 G
ra

y,
 

19
57

F
ile

rs
, 

19
13

K
in

ke
l a

nd
 A

lb
er

s, 
19

51
K

in
ke

l a
nd

 o
th

er
s, 

19
56

U
np

ub
. d

at
a

C
la

rk
, 

I9
70

a,
 b

L
og

an
, 

19
19

C
la

rk
, 

19
70

a,
 b

L
og

an
, 

19
19

U
nv

er
ifi

ed
 re

po
rt 

of
 P

G
E

Sm
al

l b
yp

ro
du

ct
 P

G
E 

pr
od

uc
tio

n 
(a

m
ou

nt
 

un
kn

ow
n)

18
 p

pb
 P

d 
in

 c
hr

om
iti

te
 s

am
pl

e 
(fi

xe
 a

ss
ay

)

31
0 

pp
b 

Pd
, 9

0 
pp

b 
Pt

, 8
0 

pp
b 

IT
 m

ax
. i

n 
m

as
si

ve
 su

lfi
de

 sa
m

pl
es

 (f
ire

 a
ss

ay
)

Sm
al

l b
yp

ro
du

ct
 P

G
E 

pr
od

uc
tio

n 
(a

bo
ut

 2
 

oz
)

Pt
 d

et
ec

te
d 

in
 n

at
iv

e 
go

ld
 sa

m
pl

e 
(f

ire
 a

ss
ay

, 
va

lu
e 

no
t k

no
w

n)

60
.7

 p
pm

 P
t m

ax
. d

et
ec

te
d 

in
 n

at
iv

e 
go

ld
 

sa
m

pl
es

 (f
ire

 a
ss

ay
)

12
4 

pp
b 

Pt
 in

 c
hr

om
iti

te
 sa

m
pl

e

Sm
al

l b
yp

ro
du

ct
 P

G
E 

pr
od

uc
tio

n 
(a

bo
ut

 1
5 

oz
) 

U
nv

er
ifi

ed
 b

yp
ro

du
ct

 P
G

E 
pr

od
uc

tio
n

U
nv

er
ifi

ed
 b

yp
ro

du
ct

 P
G

E 
pr

od
uc

tio
n 

11
 p

pb
 P

d 
in

 c
hr

om
iti

te
 sa

m
pl

e 
(fi

xe
 a

ss
ay

)

76
 p

pb
 P

t i
n 

ch
ro

m
iti

te
 sa

m
pl

e 
(f

ire
 a

ss
ay

)

U
nv

er
ifi

ed
 b

yp
ro

du
ct

 P
G

E 
pr

od
uc

tio
n 

PG
E 

re
po

rte
d 

in
 s

m
el

te
r r

et
ur

ns

Sm
al

l ^
 * 

du
ct

 r
G

" 
4 ±

 J
" 

iio
n 

(a
m

ou
nt

un
kn

ow
n)

 
Sm

al
l b

yp
ro

du
ct

 P
G

E 
pr

od
uc

tio
n 

(a
bo

ut
 0

.5
oz

)



Ta
bl

e 
1.

 L
is

t o
f p

la
tin

um
-g

ro
up

-e
le

m
en

t (
PG

E)
 o

cc
ur

re
nc

es
 w

ith
in

 th
e 

co
nt

er
m

in
ou

s 
U

ni
te

d 
St

at
es

 th
at

 a
re

 c
on

ta
in

ed
 in

 th
e 

U
.S

. G
eo

lo
gi

ca
l S

ur
ve

y'
s 

M
in

er
al

 R
es

ou
rc

e 
D

at
a 

Sy
st

em
 (

M
R

D
S

) 
C

on
ti

nu
ed

M
ap

 
M

R
D

S 
Pr

op
er

ty
 n

am
e 

nu
m

be
r 

re
co

rd
 

nu
m

be
r

C
ou

nt
y 

La
tit

ud
e 

Lo
ng

itu
de

 
D

ep
os

it 
ty

pe
(n

or
th

) 
(w

es
t) 

(P
ub

lis
he

d 
m

od
el

 n
am

es
 

_
_
_
_
_
_
_
_
_
_
_
_
_
_
_
_
_
_
_
_
_
u
se

d
 w

he
re

 a
pp

lic
ab

le
)

R
ef

er
en

ce
s 

ci
te

d 
in

 M
R

D
S 

re
co

rd
s

Le
ve

l o
f P

G
E

 k
no

w
le

dg
e

C
al

if
or

ni
a 

C
on

tin
ue

d
44

 
M

10
05

88
 

Ju
dy

 M
in

e 
D

el
N

or
te

45
 

M
04

53
00

 
Ju

nc
tio

n 
C

ity
 

Tr
in

ity

41
°5

53
7"

 
12

3°
58

'5
2"

 
Po

di
fo

rm
 c

hr
om

ite

40
°4

3'
57

" 
12

3°
05

'4
8"

 
Pl

ac
er

 A
u-

PG
E

46 47 48 49 50 51 52 53 54 55 56 * 57 58 59 60 61

W
02

56
16

M
04

53
12

M
04

52
76

M
04

53
09

M
04

53
27

M
04

52
62

M
10

03
12

M
04

53
02

M
04

52
68

M
04

52
98

M
04

53
07

M
04

52
85

M
70

04
13

M
10

01
79

M
04

53
01

M
04

52
67

M
04

53
18

K
an

ga
ro

o 
M

ou
nt

ai
n

K
in

gs
bu

ry
 G

ul
ch

K
la

m
at

h 
R

iv
er

 M
in

e

K
oo

n 
R

an
ch

L
a 

G
ra

ng
e

L
a 

Po
rte

L
at

on
M

in
e

Le
w

is
to

n

Li
nc

ol
n

L
in

dM
in

e

Li
ttl

e 
C

re
ek

Li
ttl

e R
iv

er

L
on

g 
L

ed
ge

 N
o.

 3

Lu
ck

y 
G

irl
 M

in
e

M
ac

in
to

sh
 M

in
e

M
am

m
ot

h 
B

ar

M
an

n 
an

d 
R

os
s 

M
in

e

Si
sk

iy
ou

Tr
in

ity

H
um

bo
ld

t

Tr
in

ity

St
an

is
la

us

Pl
um

as

So
no

m
a

Tr
in

ity

Pl
ac

er

D
el

N
or

te

Tr
in

ity

H
um

bo
ld

t

Fr
es

no

St
an

is
la

us

H
um

bo
ld

t

Pl
ac

er

Si
sk

iy
ou

41
°5

5'
16

"

40
°3

0'
31

"

41
°1

2'
02

"

40
°5

2'
51

"

37
03

9.
59

..

39
°4

17
1"

38
°3

7'
11

"

40
°4

4'
45

"

38
°5

4'
04

"

41
°4

8'
22

M

40
°3

5'
09

"

41
°0

1'
40

"

36
°5

2'
10

"

37
°2

4'
08

"

40
°5

6'
42

"

38
°5

5'
14

"

41
°2

53
1"

I2
3°

ll
'2

6"

12
3°

08
'4

0"

12
3°

39
'4

0"

12
3°

36
'0

7"

12
0°

28
'1

0"

12
0°

58
'5

7"

12
3°

07
'5

0"

12
2°

48
71

"

12
1°

15
31

"

12
4°

01
'1

6"

12
3°

15
32

"

12
4°

04
'0

8"

11
9°

17
'1

6"

12
1°

25
'1

0"

12
3°

37
'4

5"

12
1°

00
'1

6"

12
3°

30
'0

8"

Po
di

fo
rm

 c
hr

om
ite

Pl
ac

er
 A

u-
PG

E

Pl
ac

er
 A

u-
PG

E

Pl
ac

er
 A

u-
PG

E

Pl
ac

er
 A

u-
PG

E

Pl
ac

er
 A

u-
PG

E

Po
di

fo
rm

 c
hr

om
ite

Pl
ac

er
 A

u-
PG

E

Pl
ac

er
 A

u-
PG

E

Pl
ac

er
 A

u-
PG

E

Pl
ac

er
 A

u-
PG

E

Pl
ac

er
 A

u-
PG

E

Po
di

fo
rm

 c
hr

om
ite

Po
di

fo
rm

 c
hr

om
ite

Pl
ac

er
 A

u-
PG

E

Pl
ac

er
 A

u-
PG

E

Pl
ac

er
 A

u-
PG

E

C
ar

ls
on

 a
nd

 o
th

er
s,

 1
98

5
O

'B
ri

en
, 

19
52

U
np

ub
. d

at
a*

W
el

ls
 a

nd
 o

th
er

s,
 1

94
6

A
ve

ri
ll,

 1
93

8,
 1

94
1b

C
la

rk
, 

19
70

3,
 b

D
ay

 a
nd

 R
ic

ha
rd

s,
 1

90
6

Sp
en

ce
r,

 
19

71
C

ar
ls

on
 a

nd
 o

th
er

s,
 1

98
5

W
el

ls
 a

nd
 C

at
er

, 1
95

0
W

el
ls

 a
nd

 o
th

er
s,

 1
94

9
C

la
rk

, 
19

70
a,

 b
L

og
an

, 
19

19
Sp

en
ce

r,
 

19
71

L
ai

zu
re

, 1
92

5a
L

og
an

, 
19

19

C
la

rk
, 1

97
0a

L
og

an
, 

19
19

Sn
et

si
ng

er
, 

19
71

a
C

la
rk

, 
19

70
a,

 
b

L
og

an
, 

19
19

C
la

rk
, 1

97
0a

D
ay

 a
nd

 R
ic

ha
rd

s,
 1

90
6

C
ar

ls
on

 a
nd

 o
th

er
s,

 1
98

5
D

ow
 a

nd
 T

ha
ye

r, 
19

46
C

la
rk

, 
19

70
a,

 b
L

og
an

, 
19

19
C

la
rk

, 
19

70
a,

 b
L

og
an

, 1
93

6
C

la
rk

, 
19

70
a,

 b
P

SF
C

1,
 1

96
0

C
la

rk
, 1

97
0a

L
og

an
, 

19
19

Ir
w

in
, 

19
60

P
SF

C
1,

 1
96

0
C

ar
ls

on
 a

nd
 o

th
er

s,
 

19
85

L
og

an
 a

nd
 o

th
er

s,
 1

95
1

R
yn

ea
rs

on
, 1

94
8

C
ar

ls
on

 a
nd

 o
th

er
s,

 1
98

5
W

al
ke

r a
nd

 G
rig

gs
, 1

95
3

C
la

rk
, 1

97
0a

Sp
en

ce
r,

 
19

71
Sn

et
si

ng
er

, 
19

71
b

L
og

an
, 

19
19

, 
19

27
W

ar
in

g,
 1

91
9

L
og

an
, 

19
19

10
 p

pb
 P

d,
 2

50
 p

pb
 I

r, 
41

0 
pp

b 
R

u,
 3

9 
pp

b 
R

h 
in

 c
hr

om
iti

te
 s

am
pl

e 
(f

ire
 a

ss
ay

)

Sm
al

l b
yp

ro
du

ct
 P

G
E

 p
ro

du
ct

io
n 

(a
bo

ut
 1

 
oz

/y
r, 

un
kn

ow
n 

du
ra

tio
n)

13
0 

pp
b 

Pt
, 6

9 
pp

b 
R

h 
in

 c
hr

om
iti

te
 s

am
pl

e 
(f

ire
 a

ss
ay

)

Sm
al

l b
yp

ro
du

ct
 P

G
E

 p
ro

du
ct

io
n 

(a
bo

ut
 2

 
oz

)

PG
M

 g
ra

in
s 

av
er

ag
ed

 2
6.

04
%

 P
t, 

72
.1

5%
 

O
s+

fr
, 1

.1
65

%
 A

u 
(a

na
ly

tic
al

 m
et

ho
d 

un
kn

ow
n)

Ir
id

os
m

in
e 

id
en

tif
ie

d 
by

 e
le

ct
ro

n 
m

ic
ro

pr
ob

e

Sm
al

l b
yp

ro
du

ct
 P

G
E

 p
ro

du
ct

io
n 

(a
m

ou
nt

un
kn

ow
n)

 
$1

9.
80

/to
n 

Pt
 in

 b
la

ck
-s

an
d 

co
nc

en
tr

at
es

,
co

nc
en

tra
tio

n 
fa

ct
or

 n
ot

 k
no

w
n 

24
0 

pp
b 

Ir
, 5

70
 p

pb
 R

u 
in

 c
hr

om
iti

te
 s

am
pl

e
(f

ire
 a

ss
ay

) 
U

nv
er

ifi
ed

 b
yp

ro
du

ct
 P

G
E

 p
ro

du
ct

io
n

U
nv

er
ifi

ed
 b

yp
ro

du
ct

 P
G

E
 p

ro
du

ct
io

n 

U
nv

er
if

ie
d 

by
pr

od
uc

t P
G

E
 p

ro
du

ct
io

n 

V
is

ua
l i

de
nt

ifi
ca

tio
n 

of
 P

G
M

 

U
nv

er
if

ie
d 

re
po

rt
 o

f P
G

E

80
 p

pb
 P

t i
n 

ch
ro

m
iti

te
 s

am
pl

e 
(f

ire
 a

ss
ay

)

13
 p

pb
 P

d,
 7

30
 p

pb
 I

r, 
51

0 
pp

b 
R

u 
in

ch
ro

m
iti

te
 s

am
pl

e 
(f

ire
 a

ss
ay

) 
Er

lic
hm

an
ite

 id
en

tif
ie

d 
by

 e
le

ct
ro

n
m

ic
ro

pr
ob

e

Sm
al

l b
yp

ro
du

ct
 P

G
E

 p
ro

du
ct

io
n 

(a
m

ou
nt

un
kn

ow
n)

 
Sm

al
l b

yp
ro

du
ct

 P
G

E
 p

ro
du

ct
io

n 
(a

m
ou

nt
un

kn
ow

n)



* 62 63 64 65 66 * 67 68 * * 69 70 71 * * 72 73 74 75 * 76

M
04

53
26

M
04

52
71

M
04

53
20

M
04

53
13

M
04

53
33

M
01

07
25

M
04

52
73

M
04

52
91

M
04

52
95

M
04

52
58

M
04

68
48

M
04

53
22

M
04

53
43

M
04

53
21

X
02

53
18

M
04

52
79

M
04

52
69

M
04

70
42

W
02

57
22

M
^4

53
23

M
04

52
87

M
04

53
39

M
en

do
ci

no
 M

in
in

g 
&

 
M

ill
in

g 
C

o.
, I

nc
.

M
ic

hi
ga

n 
B

ar

M
ic

hi
ga

n 
Sa

lm
on

M
in

er
sv

ill
e

M
ok

el
um

ne
 R

iv
er

M
oo

re
 M

in
e

M
ur

ra
y

M
yr

tle
 C

re
ek

 P
la

ce
r

N
el

s C
hr

is
te

ns
en

 M
in

e

N
ew

 Y
ea

r D
ig

gi
ng

s

N
I-

C
A

L

N
ig

ge
rh

ill
 H

yd
ra

ul
ic

 
M

in
e

N
im

sh
ew

O
rc

ut
t H

yd
ra

ul
ic

 M
in

e

O
rie

nt
al

O
rle

an
s P

la
ce

r

Pa
ci

fic
 G

ol
d 

D
re

dg
in

g 
C

o.
Pa

lo
 A

lto
 se

w
ag

e, 
sl

ud
ge

Pe
g 

Le
g 

M
in

e

Pe
te

rs
on

 M
in

e

Pi
on

ee
r P

la
ce

r M
in

e
Pl

at
in

a

M
en

do
ci

no

Sa
cr

am
en

to

Si
sk

iy
ou

Tr
in

ity

C
al

av
er

as

N
ap

a

H
um

bo
ld

t

D
el

N
or

te

D
el

N
or

te

M
ar

ip
os

a

D
el

N
or

te

Si
sk

iy
ou

B
ut

te

Si
sk

iy
ou

Si
er

ra

H
um

bo
ld

t

Pl
ac

er

Sa
nt

a 
C

la
ra

Si
sk

iy
ou

Si
sk

iy
ou

H
um

bo
ld

t
Sh

as
ta

38
°5

7'
50

"

38
°2

93
2"

41
°1

43
8"

40
°4

9'
41

"

38
°1

3'
59

"

38
°4

7'
51

"

41
°2

1'
45

"

41
°4

8'
06

"

41
°4

7'
49

"

37
°3

6'
48

"

41
05

5I
41

"

41
°1

47
5"

39
°5

03
3"

41
°1

3<
21

"

39
°2

73
6"

41
°1

73
6"

38
°5

5'
10

"

37
°2

7'
11

"

41
°3

7'
48

"

«
01

6'
13

"

41
 "2

63
2"

40
°2

13
7"

12
3°

04
W

'

Y
lY

T
ff

W

12
3°

17
77

"

12
2°

46
'0

7"

12
0°

57
'5

9"

12
2°

20
38

"

12
3°

29
'4

5"

12
4°

03
'1

5"

12
4°

03
'0

1"

12
0°

21
'1

9"

12
3°

58
'4

4"

12
3°

16
'4

8"

12
1°

37
'1

3"

12
3°

14
'5

5"

12
0°

51
'2

8"

12
3°

33
'1

2"

12
1°

00
'2

7"

12
2°

08
38

"

12
2°

43
39

"

12
3°

07
11

"

12
4°

03
'4

4"
12

2°
53

'2
9"

Pl
ac

er
 A

u-
PG

E

Pl
ac

er
 A

u-
PG

E

Pl
ac

er
 A

u-
PG

E

Pl
ac

er
 A

u-
PG

E

Pl
ac

er
 A

u-
PG

E

Po
di

fo
rm

 c
hr

om
ite

Pl
ac

er
 A

u-
PG

E

Pl
ac

er
 A

u-
PG

E

Pl
ac

er
 A

u-
PG

E

Pl
ac

er
 A

u-
PG

E

La
te

rit
ic

M

Pl
ac

er
 A

u-
PG

E

Pl
ac

er
 A

u-
PG

E

Pl
ac

er
 A

u-
PG

E

Lo
w

-s
ul

fid
e A

u-
qu

ar
tz

 
ve

in
s

Pl
ac

er
 A

u-
PG

E

Pl
ac

er
 A

u-
PG

E

Se
w

ag
e 

sl
ud

ge
 (n

o 
m

od
el

)

Po
di

fo
rm

 c
hr

om
ite

Pl
ac

er
 A

u 
PG

E

Pl
ac

er
 A

u-
PG

E
Pl

ac
er

 A
u-

PG
E

L
ai

zu
re

, 
19

24
 

L
og

an
, 

19
19

 
O

'B
ri

en
, 

19
53

C
la

rk
, 

19
70

a,
 b

 
L

og
an

, 
19

19
 

M
er

tie
, 

19
69

C
la

rk
, 

19
70

a,
 b

 
L

og
an

, 
19

19
 

O
'B

ri
en

, 
19

47
C

la
rk

, 
19

70
a,

 b

C
la

rk
 a

nd
 L

yd
on

, 1
96

2 
L

og
an

, 
19

19
, 

19
25

C
ar

is
on

 a
nd

 o
th

er
s,

 1
98

5
D

ow
 a

nd
 T

ha
ye

r, 
19

46

A
ve

ril
l, 

19
41

a 
O

'B
rie

n,
 1

94
8

C
la

rk
, 

19
70

a,
 b

 
L

og
an

, 
19

19
 

O
'B

ri
en

, 
19

52
C

la
rk

, 
19

70
a,

 b
 

L
og

an
, 

19
19

B
ow

en
 a

nd
 G

ra
y,

 
19

57
U

np
ub

. d
at

a*
A

m
er

ic
an

 M
et

al
 M

ar
ke

t, 
19

81
 

N
or

th
er

n 
M

in
er

, 1
97

7
C

la
rk

, 
19

70
a,

 b
 

L
og

an
, 

19
19

 
S

pe
nc

er
, 

19
71

C
la

rk
, 1

97
0a

 
D

ay
 a

nd
 R

ic
ha

rd
s,

 1
90

6
C

la
rk

, 
19

70
a,

 b
 

L
og

an
, 

19
19

A
ve

riU
, 1

94
2 

Fe
rg

us
on

 a
nd

 G
an

ne
tt,

 1
93

2 
Lo

ga
n,

 1
94

1 
M

cC
ul

lo
ch

 a
nd

 o
th

er
s, 

19
64

 
U

np
ub

. 
da

ta
A

ve
ril

l, 
19

41
a 

C
ra

w
fo

rd
, 1

89
4a

 
La

iz
ur

e,
 1

92
5b

 
Lo

w
eU

, 1
91

6
L

og
an

, 
19

19
, 

19
27

G
ul

br
an

ds
en

 a
nd

 o
th

er
s,

 1
97

8

C
ar

is
on

 a
nd

 o
th

er
s,

 1
98

5
W

el
ls

 a
nd

 C
at

er
, 1

95
0

C
Ja

rk
, 

19
?9

a,
 b

 
L

og
an

, 
19

19
Ir

el
an

, 
18

88
C

la
rk

, 
19

70
a,

 b

U
nv

er
ifi

ed
 re

po
rt 

of
 P

G
E

Sm
al

l b
yp

ro
du

ct
 P

G
E 

pr
od

uc
tio

n 
(1

2 
oz

/y
r, 

un
kn

ow
n 

du
ra

tio
n)

Sm
al

l b
yp

ro
du

ct
 P

G
E 

pr
od

uc
tio

n 
(s

ev
er

al
 

ou
nc

es
 p

er
 y

ea
r, 

un
kn

ow
n 

du
ra

tio
n

Sm
al

l b
yp

ro
du

ct
 P

G
E 

pr
od

uc
tio

n 
(a

m
ou

nt
 

un
kn

ow
n)

 
Pr

od
uc

ed
 a

bo
ut

 4
80

 o
z 

PG
E

12
1 

pp
b 

Pt
, 

12
8 

pp
b 

Pd
, 4

50
 p

pb
 IT

, 1
.6

7 
pp

m
 R

u 
38

 p
pb

 R
h 

in
 c

hr
om

iti
te

 s
am

pl
e

U
na

bl
e 

to
 fi

nd
 s

ou
rc

e 
of

 P
G

E 
da

ta
 

U
nv

er
ifi

ed
 b

yp
ro

du
ct

 P
G

E 
pr

od
uc

tio
n

U
nv

er
ifi

ed
 b

yp
ro

du
ct

 P
G

E 
pr

od
uc

tio
n 

U
nv

er
ifi

ed
 re

po
rt 

of
 P

G
E 

U
na

bl
e 

to
 fi

nd
 s

ou
rc

e 
of

 P
G

E 
da

ta

Sm
al

l b
yp

ro
du

ct
 P

G
E 

pr
od

uc
tio

n 
(a

m
ou

nt
 

un
kn

ow
n)

$5
1 O

Ao
n 

Pt
 in

 b
la

ck
-s

an
d 

co
nc

en
tra

te
s,

 
co

nc
en

tra
tio

n 
fa

ct
or

 n
ot

 k
no

w
n

Sm
al

l b
yp

ro
du

ct
 P

G
E 

pr
od

uc
tio

n 
(a

m
ou

nt
 

un
kn

ow
n)

86
.4

 p
pm

 P
t m

ax
. d

et
ec

te
d 

in
 n

at
iv

e 
go

ld
 

sa
m

pl
es

 (f
ire

 a
ss

ay
)

U
na

bl
e 

to
 fi

nd
 s

ou
rc

e 
of

 P
G

E 
da

ta

Sm
al

l b
yp

ro
du

ct
 P

G
E 

pr
od

uc
tio

n 
(a

 fe
w

 
ou

nc
es

 p
er

 y
ea

r, 
un

kn
ow

n 
du

ra
tio

n)
4 

pp
m

 P
d 

in
 a

sh
 fr

om
 s

ew
ag

e 
tre

at
m

en
t 

(s
em

i-q
ua

nt
ita

tiv
e 

sp
ec

tro
gr

ap
hy

)
17

0 
pp

b 
IT

, 6
50

 p
pb

 R
u 

in
 c

hr
om

iti
te

 s
am

pl
e 

(f
ire

 a
ss

ay
)

U
nv

er
ifi

ed
 b

yp
ro

du
ct

 P
G

E 
-r

ed
uc

tio
n

U
nv

er
ifi

ed
 re

po
rt 

of
 P

G
E 

U
nv

er
ifi

ed
 b

yp
ro

du
ct

 P
G

E 
pr

od
uc

tio
n



Ta
bl

e 
1.

 L
is

t o
f p

la
tin

um
-g

ro
up

-e
le

m
en

t (
PG

E)
 o

cc
ur

re
nc

es
 w

ith
in

 th
e 

co
nt

er
m

in
ou

s 
U

ni
te

d 
St

at
es

 th
at

 a
re

 c
on

ta
in

ed
 in

 th
e 

U
.S

. G
eo

lo
gi

ca
l S

ur
ve

y'
s 

M
in

er
al

 R
es

ou
rc

e 
D

at
a 

Sy
st

em
 (

M
R

D
S

) 
C

on
ti

nu
ed

M
ap

 
M

R
D

S 
Pr

op
er

ty
 n

am
e 

C
ou

nt
y 

La
tit

ud
e 

Lo
ng

itu
de

 
D

ep
os

it 
ty

pe
nu

m
be

r 
re

co
rd

 
(n

or
th

) 
(w

es
t) 

(P
ub

lis
he

d 
m

od
el

 n
am

es
nu

m
be

r 
_
_
_
 

_
_

_
_

 _
_
_
_
_
_
_
_
_
_
_
_
_
_
_
_
_
_
_
_
_
_
_
_
_
_
_
u
se

d
 w

he
re

 a
pp

lic
ab

le
)

R
ef

er
en

ce
s c

ite
d 

in
 M

R
D

S 
re

co
rd

s
L

ev
el

 o
f P

G
E

 k
no

w
le

dg
e

C
al

if
or

ni
a 

C
on

tin
ue

d
77 78 79 80 81 82 83 84 * 85 86 87 88 89 90 * 91

M
P0

00
55

 
Po

le
 C

or
ra

l

M
04

69
92

 
Pr

es
to

n 
Pe

ak

Te
ha

m
a

Si
sk

iy
ou

40
°1

77
1"

 
12

2°
56

'4
2"

 
Po

di
fo

rm
 c

hr
om

ite

M
P0

00
39

 
Pr

os
pe

ct
 n

ea
r H

ol
st

on
 

Tu
la

re
C

hr
om

e 
M

04
53

29
 

Pu
ta

h 
C

re
ek

 
Y

ol
o

M
P0

00
62

 
Q

ue
st

a 
Pr

os
pe

ct
 

M
04

S2
64

 
R

el
ie

fl
lil

}

Sa
nL

ui
s 

O
bi

sp
o 

N
ev

ad
a

M
04

53
41

 
R

oa
rin

g 
R

iv
er

M
04

S2
63

 
R

ou
gh

-a
nd

-R
ea

dy

W
02

53
77

 
Sa

ilo
r B

oy
 D

ig
gi

ng
s 

Si
er

ra

Sh
as

ta
, 

Te
ha

m
a

N
ev

ad
a

M
04

S2
74

 
Sa

ls
tro

m
 M

in
e 

H
um

bo
ld

t

M
04

S3
16

 
Se

ia
d 

Si
sk

iy
ou

W
02

S6
14

 
Se

ia
d 

C
re

ek
 

Si
sk

iy
ou

W
02

S6
S4

 
Sh

or
t B

en
d 

an
d 

R
iv

er
 

Si
sk

iy
ou

B
en

d 
Pl

ac
er

s 
M

04
S2

89
 

Si
sk

iy
ou

 F
or

k 
D

el
N

or
te

M
04

S3
28

 
Sn

ef
fin

g

M
00

75
33

 
Su

ns
et

M
04

S2
81

 
Su

rp
ur

 C
re

ek

M
l 0

05
80

 
Sw

ee
tw

at
er

 M
in

e

M
er

ce
d

D
el

N
or

te

H
um

bo
ld

t

Sa
nL

ui
s 

O
bi

sp
o

12
3°

37
'1

4"
 

U
nk

no
w

n

H
S

^S
T

S
" 

Po
di

fo
rm

 c
hr

om
ite

12
2°

01
38

" 
Pl

ac
er

A
u-

PG
E

12
0°

39
37

" 
Po

di
fo

rm
 c

hr
om

ite
 

12
0°

51
39

" 
Pl

ac
er

 A
u-

PG
E

12
2°

31
'2

8"
 

Pl
ac

er
 A

u-
PG

E 

12
1°

07
35

" 
Pl

ac
er

 A
u-

PG
E

 

Pl
ac

er
A

u-
PG

E

41
°4

9'
27

" 

36
S0

1'
29

" 

38
°2

93
7"

35
°2

1'
54

" 

39
°2

1'
41

"

40
°2

3'
42

" 

39
°1

3'
57

" 

39
°3

2'
16

"

41
°1

73
2"

 
12

3°
33

'4
2"

 
Pl

ac
er

A
u-

PG
E

41
°5

0'
07

" 
12

3°
11

'4
2"

 
Pl

ac
er

A
u-

PG
E

 
41

°5
43

5"
 

12
3°

08
34

" 
Po

di
fo

rm
 c

hr
om

ite

41
°4

63
5"

 
12

3°
19

'4
6"

 
Pl

ac
er

A
u-

PG
E

41
°5

3'
03

" 
12

3°
48

36
" 

Pl
ac

er
A

u-
PG

E

37
°3

0'
54

" 
12

0°
23

'5
1"

 
Pl

ac
er

A
u-

PG
E

41
°4

8'
05

" 
12

3°
52

W
" 

Po
di

fo
rm

 c
hr

om
ite

41
°2

1'
5r

 
12

3°
56

'4
7"

 
Pl

ac
er

A
u-

PG
E

 

35
°2

5'
05

" 
12

0°
45

'1
3"

 
Po

di
fo

rm
 c

hr
om

ite

C
ar

ls
on

 a
nd

 o
th

er
s,

 1
98

5
O

B
ri

en
, 

19
46

W
el

ls
 a

nd
 H

aw
ke

s,
 1

96
5

Sn
ok

e 
an

d 
C

al
k,

 1
97

8 

C
ar

ls
on

 a
nd

 o
th

er
s,

 1
98

5

Cl
ar

k,
 1

97
0a

 
L

og
an

, 
19

19
 

Sp
en

ce
r,

 
19

71
 

C
ar

ls
on

 a
nd

 o
th

er
s,

 1
98

5

C
la

rk
, 1

97
0a

D
ay

 a
nd

 R
ic

ha
rd

s,
 1

90
6

L
og

an
, 1

94
1

A
ve

ri
ll,

 
19

38

C
la

rk
, 1

97
0a

D
ay

 a
nd

 R
ic

ha
rd

s,
 1

90
6 

Cl
ar

k,
 1

97
0a

 
C

ra
w

fo
rd

, 
18

94
b 

Li
nd

gr
en

, 1
91

1 
L

og
an

, 
19

19

C
la

rk
, 

19
70

a,
 b

C
ar

ls
on

 a
nd

 o
th

er
s,

 1
98

5
W

ei
be

lt 
an

d 
R

ic
ke

r, 
19

49
 

W
eU

s 
an

d 
C

at
er

, 1
95

0 
W

el
ls

 a
nd

 o
th

er
s,

 1
94

9 
A

ve
rU

l, 
19

35
 

C
la

rk
, 1

97
0a

 
C

la
rk

, 
19

70
a,

 b
 

L
og

an
, 

19
19

 
C

la
rk

, 
19

70
a,

 
b 

L
og

an
, 

19
19

 
M

er
ti

e,
 

19
69

C
ar

ls
on

 a
nd

 o
th

er
s,

 1
98

5
O

-B
rie

n,
 1

95
2

W
el

ls
 a

nd
 o

th
er

s,
 1

94
6

C
la

rk
, 1

97
0a

P
SF

C
1,

 1
96

0
A

lie
n,

 1
94

1b
B

ra
dl

ey
 a

nd
 o

th
er

s,
 1

91
8

C
ar

ls
on

 a
nd

 o
th

er
s,

 1
98

5
Sm

ith
 a

nd
 G

ri
gg

s,
 1

94
4

U
np

ub
. d

at
a*

W
al

ke
r a

nd
 G

ri
gg

s,
 1

95
3

2.
53

 p
pm

 P
t, 

12
 p

pb
 P

d,
 2

.9
3 

pp
m

 IT
, 4

.9
3 

pp
m

 R
u,

 9
2 

pp
b 

R
h 

in
 c

hr
om

iti
te

 s
am

pl
e 

(f
ire

 a
ss

ay
)

10
 p

pb
 P

t, 
14

 p
pb

 P
d,

 5
 p

pb
 R

h 
m

ax
. i

n 
ro

ck
 sa

m
pl

es
 (

fi
re

 a
ss

ay
) 

76
 p

pb
 P

t i
n 

ch
ro

m
iti

te
 sa

m
pl

e 
(f

ir
e 

as
sa

y)

V
is

ua
l i

de
nt

ifi
ca

tio
n 

of
 P

G
M

80
 p

pb
 P

t, 
26

 p
pb

 R
h 

in
 c

hr
om

iti
te

 s
am

pl
e

(f
iie

 a
ss

ay
) 

$1
06

.5
0A

on
 P

t i
n 

bl
ac

k-
sa

nd
 c

on
ce

nt
ra

te
s,

 9
Ib

 o
f c

on
ce

nt
ra

te
s 

fr
om

 1
 t

on
 o

f g
ra

ve
l

(g
ra

de
 =

 a
bo

ut
 5

50
 p

pb
) 

Sm
al

l b
yp

ro
du

ct
 P

G
E

 p
ro

du
ct

io
n 

(a
m

ou
nt

un
kn

ow
n)

 
$1

5.
60

/to
n 

Pt
 in

 b
la

ck
-s

an
d 

co
nc

en
tr

at
es

,
co

nc
en

tra
tio

n 
fa

ct
or

 n
ot

 k
no

w
n 

U
nv

er
if

ie
d 

re
po

rt
 o

f P
G

E

Sm
al

l b
yp

ro
du

ct
 P

G
E

 p
ro

du
ct

io
n 

(a
bo

ut
 3

oz
)

U
nv

er
if

ie
d 

by
pr

od
uc

t P
G

E
 p

ro
du

ct
io

n 
12

0 
pp

b 
Pt

, 3
4 

pp
b 

Pd
, m

ax
. i

n 
ch

ro
m

iti
te

sa
m

pl
es

 (
fi

re
 a

ss
ay

)

U
na

bl
e 

to
 fi

nd
 s

ou
rc

e 
of

 P
G

E
 d

at
a

Sm
al

l b
yp

ro
du

ct
 P

G
E

 p
ro

du
ct

io
n 

(a
m

ou
nt

un
kn

ow
n)

 
Sm

al
l b

yp
ro

du
ct

 P
G

E
 p

ro
du

ct
io

n 
(a

m
ou

nt
un

kn
ow

n)

49
0 

pp
b 

b
 in

 c
hr

om
iti

te
 s

am
pl

e 
(f

ir
e 

as
sa

y)

U
nv

er
if

ie
d 

re
po

rt
 o

f P
G

E

17
0 

pp
b 

fr
, 4

00
 p

pb
 R

u 
in

 c
hr

om
iti

te
 s

am
pl

e



92
 

M
00

75
67

 
Ta

ng
er

in
e

D
el

N
or

te
 

41
 °

5T
2T

 
12

3°
52

'5
9"

 
Po

di
fo

rm
 c

hr
om

ite

93
 

M
10

02
31

 
T

ed
oc

 G
ro

up
 

Te
ha

m
a 

40
°1

47
9"

 
12

2°
54

'0
0"

 
Po

di
fo

rm
 c

hr
om

ite

94
 

M
04

53
19

 
T

en
E

yc
kM

in
e 

Si
sk

iy
ou

 
41

°2
4'

11
" 

12
3°

30
'1

0"
 

Pl
ac

er
A

u-
PG

E

* 
M

04
52

86
 

T
w

o 
St

at
es

 M
in

in
g 

C
o.

 
H

um
bo

ld
t 

41
°2

0'
50

" 
12

4°
04

14
0"

 
Pl

ac
er

A
u-

PG
E

95 96 97 98 99
 

10
0

10
2

10
3

10
4

10
5 

10
6

10
7

10
8 

10
9

11
0 

11
1

11
2

11
3

M
04

52
83

M
P0

00
70

M
P0

00
66

M
P0

00
63

M
P0

00
58

 
M

P0
00

56

M
P0

00
52

 
M

P0
00

51

M
P0

00
45

M
P0

00
44

M
P0

00
43

 
M

P0
00

42

M
P0

00
41

M
P0

00
40

 
M

P0
00

37

M
P0

02
61

 
M

04
52

61

M
04

53
05

M
00

56
94

U
ni

on
 G

ol
d 

B
lu

ff
 

M
in

in
g 

C
o.

U
nn

am
ed

 p
ro

sp
ec

t

U
nn

am
ed

 p
ro

sp
ec

t

U
nn

am
ed

 p
ro

sp
ec

t

U
nn

am
ed

 p
ro

sp
ec

t 
U

nn
am

ed
 p

ro
sp

ec
t

U
nn

am
ed

 p
ro

sp
ec

t 
U

nn
am

ed
 p

ro
sp

ec
t

U
nn

am
ed

 p
ro

sp
ec

t

U
nn

am
ed

 p
ro

sp
ec

t

U
nn

am
ed

 p
ro

sp
ec

t 
U

nn
am

ed
 p

ro
sp

ec
t

U
nn

am
ed

 p
ro

sp
ec

t

U
nn

am
ed

 p
ro

sp
ec

t 
U

nn
am

ed
 p

ro
sp

ec
t

U
nn

am
ed

 p
ro

sp
ec

t 
U

pp
er

 F
ea

th
er

V
al

do
r D

re
dg

e

W
ar

d 
an

d 
Ly

on
s 

M
in

e

H
um

bo
ld

t

D
el

N
or

te

D
el

N
or

te

D
el

N
or

te

D
el

N
or

te
 

D
el

N
or

te

D
el

N
or

te
 

D
el

N
or

te

D
el

N
or

te

D
el

N
or

te

D
el

N
or

te
 

D
el

N
or

te

St
an

is
la

us

D
el

N
or

te
 

D
el

N
or

te

D
el

N
or

te
 

Pl
um

as

Tr
in

ity

C
al

av
er

as

41
02

3'
22

"

41
05

4'
47

"

41
°5

7'
17

"

41
°5

43
7"

41
°5

6'
44

" 
41

°5
2'

41
"

41
°5

4'
28

" 
41

 "
S

e^
"

41
°5

4'
55

"

41
°5

4'
43

"

41
°5

33
3"

 
41

°4
13

1"

37
°2

47
7"

41
 "

S
S

^"
 

41
°5

4'
43

lf

41
°5

73
8"

 
40

°0
03

7"

40
°4

5'
56

"

SS
'ie

T
O

"

12
4°

04
'1

0"

12
3°

53
'5

0"

12
4°

00
'4

4"

12
3°

58
38

"

12
3°

57
39

" 

12
3°

53
36

"

12
3°

57
'4

0"
 

12
3°

58
'1

4"

12
3°

53
'5

7"

12
3°

54
'0

1"

12
3°

51
'5

0"
 

12
3°

57
79

"

12
1°

25
'1

3"

12
3°

57
77

" 

12
3°

54
'0

r

12
3°

52
'5

7"
 

1
2

ri
l3

4
"

12
3°

05
'4

3"

12
0°

49
71

"

Pl
ac

er
A

u-
PG

E

Po
di

fo
rm

 c
hr

om
ite

Po
di

fo
rm

 c
hr

om
ite

Po
di

fo
rm

 c
hr

om
ite

Po
di

fo
rm

 c
hr

om
ite

 
Po

di
fo

rm
 c

hr
om

ite

Po
di

fo
rm

 c
hr

om
ite

 
Po

di
fo

rm
 c

hr
om

ite

Po
di

fo
rm

 c
hr

om
ite

Po
di

fo
rm

 c
hr

om
ite

Po
di

fo
rm

 c
hr

om
ite

 
Po

di
fo

rm
 c

hr
om

ite

Po
di

fo
rm

 c
hr

om
ite

Po
di

fo
rm

 c
hr

om
ite

 
Po

di
fo

rm
 c

hr
om

ite

Po
di

fo
rm

 c
hr

om
ite

 
Pl

ac
er

A
u-

PG
E

Pl
ac

er
A

u-
PG

E

Po
di

fo
rm

 c
hr

om
ite

C
ar

ls
on

 a
nd

 o
th

er
s,

 1
98

5
C

at
er

 a
nd

 W
el

ls
, 1

95
3 

O
'B

ri
en

, 
19

52
 

W
el

ls
 a

nd
 o

th
er

s,
 1

94
6 

B
ra

dl
ey

 a
nd

 o
th

er
s,

 1
91

8 
C

ar
ls

on
 a

nd
 o

th
er

s,
 

19
85

 
W

el
ls

 a
nd

 H
aw

ke
s,

 1
96

5 
L

og
an

, 
19

19

A
ve

ril
l, 

19
41

a 
C

la
rk

, 
19

70
a 

Ir
w

in
, 

19
60

P
SF

C
1,

 
19

60
 

Ir
ei

an
, 

18
88

 
P

SF
C

1,
 1

96
0 

Sn
et

si
ng

er
, 

19
72

 
C

ar
ls

on
 a

nd
 o

th
er

s,
 1

98
5

C
ar

ls
on

 a
nd

 o
th

er
s,

 1
98

5 

C
ar

ls
on

 a
nd

 o
th

er
s,

 1
98

5

C
ar

ls
on

 a
nd

 o
th

er
s,

 1
98

5 
C

ar
ls

on
 a

nd
 o

th
er

s,
 1

98
5

C
ar

ls
on

 a
nd

 o
th

er
s,

 1
98

5 
C

ar
ls

on
 a

nd
 o

th
er

s,
 1

98
5

C
ar

ls
on

 a
nd

 o
th

er
s,

 1
98

5 

C
ar

ls
on

 a
nd

 o
th

er
s,

 1
98

5

C
ar

ls
on

 a
nd

 o
th

er
s,

 1
98

5 
C

ar
ls

on
 a

nd
 o

th
er

s,
 1

98
5

C
ar

ls
on

 a
nd

 o
th

er
s,

 1
98

5

C
ar

ls
on

 a
nd

 o
th

er
s,

 1
98

5 
C

ar
ls

on
 a

nd
 o

th
er

s,
 1

98
5

C
ar

ls
on

 a
nd

 o
th

er
s,

 1
98

5
L

og
an

, 
19

19
M

ur
do

ck
 a

nd
 W

eb
b,

 1
96

6
da

rk
, 1

97
0a

L
og

an
, 

19
19

C
ar

ls
on

 a
nd

 o
th

er
s,

 1
98

5
C

at
er

, 1
94

8 
C

la
ik

 a
nd

 L
yd

on
, 1

96
2 

T
ur

ne
r, 

1S
04

 
U

np
ub

. d
at

a*

26
0 

pp
b 

Ir
, 

1.
39

 p
pm

 R
u,

 4
5 

pp
b 

R
h,

 m
ax

. 
in

 c
hr

om
iti

te
 s

am
pl

es
 (

fir
e 

as
sa

y)

1.
06

 p
pm

 P
t, 

10
 p

pb
 P

d,
 8

50
 p

pb
 I

r, 
98

0 
pp

b 
R

u,
 4

1 
pp

b 
R

h,
 m

ax
. i

n 
ch

ro
m

iti
te

 
sa

m
pl

es
 (

fir
e 

as
sa

y)
Sm

al
l b

yp
ro

du
ct

 P
G

E
 p

ro
du

ct
io

n 
(a

m
ou

nt
 

un
kn

ow
n)

U
nv

er
if

ie
d 

re
po

rt
 o

f P
G

E

O
sa

rs
ite

 id
en

tif
ie

d 
by

 e
le

ct
ro

n 
m

ic
ro

pr
ob

e

39
0 

pp
b 

Pt
, 2

80
 p

pb
 Ir

, 4
10

 p
pb

 R
u,

 7
6 

pp
b

R
h 

in
 c

hr
om

iti
te

 s
am

pl
e 

(f
ire

 a
ss

ay
) 

67
 p

pb
 P

t, 
55

0 
pp

b 
fr

, 9
10

 p
pb

 R
u,

 7
3 

pp
b

R
h 

in
 c

hr
om

iti
te

 s
am

pl
e 

(f
ire

 a
ss

ay
) 

73
 p

pb
 P

t, 
10

 p
pb

 P
d,

 3
0 

pp
b 

R
h 

in
ch

ro
m

iti
te

 s
am

pl
e 

(f
ire

 a
ss

ay
) 

12
 p

pb
 P

d 
in

 c
hr

om
iti

te
 s

am
pl

e 
(f

ire
 a

ss
ay

) 
50

0 
pp

b 
Pt

, 
16

 p
pb

 P
d,

 4
3 

pp
b 

R
h 

in
ch

ro
m

iti
te

 s
am

pl
e 

(f
ire

 a
ss

ay
) 

12
 p

pb
 P

d 
in

 c
hr

om
iti

te
 s

am
pl

e 
(f

ire
 a

ss
ay

) 
76

 p
pb

 P
t, 

85
0 

pp
b 

Ir
, 

1.
4 

pp
m

 R
u,

 6
1 

pp
b

R
h 

in
 c

hr
om

iti
te

 s
am

pl
e 

(f
ire

 a
ss

ay
) 

34
0 

pp
b 

Pt
, 2

80
 p

pb
 Ir

, 3
50

 p
pb

 R
u,

 6
0 

pp
b

R
h 

in
 c

hr
om

iti
te

 s
am

pl
e 

(f
ire

 a
ss

ay
) 

28
0 

pp
b 

Pt
, 2

50
 p

pb
 Ir

, 4
00

 p
pb

 R
u,

 4
0 

pp
b

R
h 

in
 c

hr
om

iti
te

 sa
m

pl
e 

(f
ire

 a
ss

ay
) 

18
0 

pp
b 

Ir
 in

 c
hr

om
iti

te
 s

am
pl

e 
(f

ire
 a

ss
ay

)
79

 p
pb

 P
t, 

11
 p

pb
 P

d 
in

 c
hr

om
iti

te
 s

am
pl

e 
(f

ire
 a

ss
ay

)
30

0 
pp

b 
fr

, 4
90

 p
pb

 R
u,

 3
9 

pp
b 

R
h 

in
ch

ro
m

iti
te

 s
am

pl
e 

(f
ire

 a
ss

ay
) 

27
 p

pb
 R

h 
in

 c
hr

om
iti

te
 s

am
pl

e 
(f

ire
 a

ss
ay

) 
35

0 
pp

b 
Pt

, 8
30

 p
pb

 I
r, 

1.
13

 p
pm

 R
u,

 1
20

pp
b 

R
h 

in
 c

hr
om

iti
te

 s
am

pl
e 

(f
ire

 a
ss

ay
) 

32
0 

pp
b 

R
u 

in
 c

hr
om

iti
te

 sa
m

pl
e 

(f
ire

 a
ss

ay
) 

Sm
al

l b
yp

ro
du

ct
 P

G
E

 p
ro

du
ct

io
n 

(1
2-

15
oz

/y
r, 

un
kn

ow
n 

du
ra

tio
n)

Sm
al

l b
yp

ro
du

ct
 P

G
E

 p
ro

du
ct

io
n;

 la
rg

es
t 

PG
E

 p
ro

du
ce

r i
n 

co
un

ty
 

33
0 

pp
b 

Ir
 in

 c
hr

om
iti

te
 s

am
pl

e 
(f

ire
 a

ss
ay

)



T
ab

le
 1

. 
Li

st
 o

f p
la

tin
um

-g
ro

up
-e

le
m

en
t (

PG
E)

 o
cc

ur
re

nc
es

 w
ith

in
 th

e 
co

nt
er

m
in

ou
s 

U
ni

te
d 

St
at

es
 th

at
 a

re
 c

on
ta

in
ed

 in
 th

e 
U

.S
. G

eo
lo

gi
ca

l S
ur

ve
y'

s 
M

in
er

al
 R

es
ou

rc
e 

D
at

a 
Sy

st
em

 (
M

R
D

S)
 C

on
tin

ue
d

M
ap

 
M

R
D

S 
Pr

op
er

ty
 n

am
e 

C
ou

nt
y 

La
tit

ud
e 

Lo
ng

itu
de

 
D

ep
os

it 
ty

pe
nu

m
be

r 
re

co
rd

 
(n

or
th

) 
(w

es
t) 

(P
ub

lis
he

d 
m

od
el

 n
am

es
nu

m
be

r 
_

_
_

_
_

_
_

_
_

_
_

_
_

_
_

_
_

_
 _

_
_
_
_
u
se

d
 w

he
re

 a
pp

lic
ab

le
)

R
ef

er
en

ce
s c

ite
d 

in
 M

R
D

S 
re

co
rd

s
Le

ve
l o

f P
G

E
 k

no
w

le
dg

e

C
al

if
or

ni
a 

C
on

tin
ue

d
11

4 
M

04
52

77
 

W
ei

tc
hp

ec
 B

ar

11
5

11
6

11
7

H
um

bo
ld

t

Tr
in

ity
 

H
um

bo
ld

t 

M
04

53
30

 
Y

ub
a 

R
iv

er
 D

is
tr

ic
t 

Y
ub

a

M
10

02
89

 
W

es
te

rn
 C

hr
om

e
N

os
. 

1,
 

3,
 

4 
M

00
87

34
 

W
hi

te
 C

ed
ar

41
°1

1'
09

" 
12

3°
42

79
" 

Pl
ac

er
 A

u-
PG

E

40
°2

6'
04

" 
12

3°
15

'5
5"

 
Po

di
fo

rm
 c

hr
om

ite

41
°2

3'
01

" 
12

3°
46

'4
5"

 
Po

di
fo

rm
 c

hr
om

ite

39
°1

2'
02

" 
12

1°
26

'1
2"

 
Pl

ac
er

 A
u-

PG
E

A
ve

ril
l, 

19
41

a
C

la
rk

, 
19

70
b

L
og

an
, 

19
19

P
SF

C
1,

 1
96

0
P

ag
e 

an
d 

ot
he

rs
, 

19
73

Sp
en

ce
r,

 
19

71
C

ar
ls

on
 a

nd
 o

th
er

s,
 

19
85

W
el

ls
 a

nd
 H

aw
ke

s,
 1

96
5

C
ar

ls
on

 a
nd

 o
th

er
s,

 1
98

5
W

el
ls

 a
nd

 H
aw

ke
s,

 1
96

5
C

la
rk

, 
19

70
a

E
&

M
J2

,1
98

8
L

og
an

, 
19

19
M

er
ti

e,
 

19
69

N
M

A
N

3,
19

76
R

om
an

ow
itz

, 1
9
7
0
_
_
_

_
_

_

Fe
no

pl
at

in
um

, c
oo

pe
ri

te
, s

pe
rr

yl
ite

, r
ho

di
an

 
sp

er
ry

lit
e 

id
en

tif
ie

d 
by

 e
le

ct
ro

n 
m

ic
ro

pr
ob

e 
an

d 
x-

ra
y.

 S
m

al
l b

yp
ro

du
ct

 P
G

E
 

pr
od

uc
tio

n

54
5 

pp
b 

Pt
, 1

10
 p

pb
 P

d,
 3

3 
pp

b 
R

h 
in

 
ch

ro
m

iti
te

 s
am

pl
e 

(fi
xe

 a
ss

ay
) 

10
1 

pp
b 

Pt
 in

 c
hr

om
iti

te
 s

am
pl

e 
(fi

xe
 a

ss
ay

)

Pr
od

uc
ed

 a
bo

ut
 6

,7
02

 o
z 

PG
E

C
ol

or
ad

o
M

04
53

47
 

A
sp

en

M
04

53
48

 
B

ue
na

 V
is

ta

Pi
tk

in

C
ha

ff
ee

D
01

08
12

 
C

op
pe

r 
H

ill
 M

in
e 

L
a 

Pl
at

a

39
°1

1'
17

" 
10

6°
49

'0
4"

 
Pl

ac
er

A
u-

PG
E

?

38
°5

17
4"

 
10

6°
07

'5
5"

 
Pl

ac
er

A
u-

PG
E

37
°2

4'
01

" 
10

8°
04

'2
2"

 
Sy

en
ite

-h
os

te
d 

C
u-

A
g-

 
PG

E
 (n

o 
m

od
el

)

M
04

53
46

 
Ir

on
H

m
C

ar
bo

na
tit

e 
Sa

gu
ac

he
 

W
>

15
'1

2"
 

10
7°

04
'2

6"
 

C
ar

bo
na

tit
e

M
04

54
15

 
Ir

on
 H

ill
 P

la
ce

r 
Pa

rk

M
04

53
50

 
Li

be
rty

 
Sa

gu
ac

he

D
00

28
11

 
M

ar
k 

Th
om

as
 

L
a 

Pl
at

a

M
04

54
17

 
O

ur
ay

 
O

ur
ay

M
04

54
16

 
Ro

U
 C

al
l M

in
in

g 
C

o.
 

Sa
gu

ac
he

M
04

53
49

 
Te

llu
rid

e 
Sa

nM
ig

ue
l

39
°1

8'
55

" 
10

5°
53

35
" 

Pl
ac

er
A

u-
PG

E

37
°5

1'
13

" 
10

5°
33

'5
0"

 
Pl

ac
er

A
u-

PG
E

37
°2

6'
15

" 
10

7°
48

'1
7"

 
Pl

ac
er

A
u-

PG
E

38
°0

13
8"

 
10

7°
40

'2
2"

 
Pl

ac
er

A
u-

PG
E

38
°1

4'
56

" 
10

5°
56

'5
6"

 
U

nk
no

w
n

37
°5

5I
54

" 
1Q

T>
4T

2Q
" 

Pl
ac

er
A

u-
PG

E

D
ay

 a
nd

 R
ic

ha
rd

s,
 1

90
6

V
an

de
rw

ilt
, 1

94
7

D
ay

 a
nd

 R
ic

ha
rd

s,
 1

90
6

V
an

de
rw

ill
, 1

94
7

E
ck

el
, 

19
38

, 
19

49
M

er
ti

e,
 

19
69

P
ag

e 
an

d 
ot

he
rs

, 
19

73
W

er
le

 a
nd

 o
th

er
s,

 1
98

4
L

ar
se

n,
 1

94
2

N
as

h,
 1

97
2

T
em

pl
e 

an
d 

G
ro

ga
n,

 1
96

5
U

np
ub

. 
da

ta
K

un
z,

 
19

18

D
ay

 a
nd

 R
ic

ha
rd

s,
 1

90
6

V
an

de
rw

ill
, 1

94
7 

U
np

ub
. d

at
a*

D
ay

 a
nd

 R
ic

ha
rd

s,
 1

90
6

V
an

de
rw

ilt
, 1

94
7 

K
un

z,
 

19
18

D
ay

 a
nd

 R
ic

ha
rd

s,
 1

90
6

V
an

de
rw

ill
, 1

94
7

$1
.5

0A
on

 P
t i

n 
bl

ac
k-

sa
nd

 c
on

ce
nt

ra
te

s,
 6

00
Ib

 o
f c

on
ce

nt
ra

te
s 

fr
om

 1
 t

on
 g

ra
ve

l (
gr

ad
e

= 
ab

ou
t 5

10
 p

pb
) 

$1
2.

90
/to

n 
Pt

 in
 b

la
ck

-s
an

d 
co

nc
en

tr
at

es
, 2

7
Ib

 o
f c

on
ce

nt
ra

te
s f

ro
m

 1
 y

d3
 g

ra
ve

l (
gr

ad
e

= 
ab

ou
t 1

00
 p

pb
) 

2.
3 

pp
m

 P
d,

 3
.9

 p
pm

 P
t m

ax
. i

n 
co

pp
er

-
su

lfi
de

 c
on

ce
nt

ra
te

s 
(a

na
ly

tic
al

 m
et

ho
d

un
kn

ow
n)

39
 p

pb
 P

t i
n 

ro
ck

 s
am

pl
e

PG
E

 re
po

rte
d 

in
 a

ur
ife

ro
us

 g
ra

ve
l (

an
al

yt
ic

al
 

m
et

ho
d 

un
kn

ow
n)

$1
 .S

O
A

on
 P

t i
n 

bl
ac

k-
sa

nd
 c

on
ce

nt
ra

te
s,

 
co

nc
en

tra
tio

n 
fa

ct
or

 n
ot

 k
no

w
n

U
na

bl
e 

to
 fi

nd
 s

ou
rc

e 
of

 P
G

E
 d

at
a

(p
re

su
m

ed
 to

 b
e 

un
pu

b.
 d

at
a)

 
A

ss
ay

 b
ut

to
n 

fo
r g

ol
d 

yi
el

de
d 

1 .
1 8

%
 P

t,
4.

51
%

 O
s+

Ir
 (a

na
ly

tic
al

 m
et

ho
d 

un
kn

ow
n)

 
A

ss
ay

 o
f o

re
 y

ie
ld

ed
 5

.0
9 

oz
/to

n 
Pt

$2
.7

0/
to

n 
Pt

 in
 b

la
ck

-s
an

d 
co

nc
en

tr
at

es
, 1

 I
b 

of
 co

nc
en

tra
te

d 
fr

om
 3

 y
d3

 g
ra

ve
l (

gr
ad

e 
= 

ab
ou

t 0
.3

 p
pb

)



_
_

_
_

_
_

_
_

_
_

_
_

_
_

_
_

_
_

_
_

_
_

_
_

_
_

_
_
_

_
_

_
_

_
_

_
_

_
_

_
_

_
_

_
_

_
G

e
o

rg
ia

M
04

69
93

 
H

ab
ei

sh
am

 C
ou

nt
y.

 
H

ab
ei

sh
am

 
34

°4
5'

00
" 

08
3°

30
'0

0"
 

Pl
ac

er
 A

u-
PG

E 
oc

cu
ne

nc
es

M
04

69
94

 
W

hi
te

 C
ou

nt
y 

oc
cu

ne
nc

es
W

hi
te

34
°4

0'
00

" 
08

3°
4S

XX
)"

 
Pl

ac
er

 A
u-

PG
E

H
ur

st
 a

nd
 C

ra
w

fo
rd

, 
19

64

H
ur

st
 a

nd
 O

tw
el

l, 
19

64

PG
M

 in
 st

re
am

-s
ed

im
en

t s
am

pl
es

 id
en

tif
ie

d 
vi

su
al

ly
 a

nd
 b

y 
x-

ra
y 

di
ff

ra
ct

io
n,

 
co

nt
am

in
at

io
n 

fr
om

 s
ie

vi
ng

 (m
at

er
ia

l l
od

ge
d 

in
 s

cr
ee

ns
 fr

om
 a

 p
re

vi
ou

s 
sm

ap
le

) p
os

si
bl

e 
PG

M
 in

 s
tre

am
-s

ed
im

en
t s

am
pl

es
 id

en
tif

ie
d 

vi
su

al
ly

 a
nd

 b
y 

x-
ra

y 
di

ff
ra

ct
io

n,
 

co
nt

am
in

at
io

n 
fr

om
 s

ie
vi

ng
 (m

at
er

ia
l l

od
ge

d 
in

 sc
re

en
s 

fr
om

 a
 p

re
vi

ou
s 

sm
ap

le
) p

os
si

bl
e

Id
ah

o
W

01
92

87
 

B
ilk

 G
ul

ch
 P

la
ce

r

M
04

54
83

 
C

ot
to

nw
oo

d

M
04

54
79

 
El

k 
C

ity
 D

ist
ric

t

B
on

ne
vi

lle
 

43
°0

67
5"

 
11

1°
15

34
" 

Pl
ac

er
 A

u-
PG

E

Id
ah

o 
46

°0
63

3"
 

li
e^

lT
S

" 
Lo

w
-s

ul
fid

e A
u-

qu
ar

tz
ve

in
s 

Id
ah

o 
45

°4
8'

40
" 

11
5°

25
'5

3"
 

Pl
ac

er
 A

u-
PG

E

M
04

54
84

 
Fr

an
k 

E
 W

ils
on

 R
an

ch
 

O
w

yh
ee

 
42

°5
53

2"
 

H
S

^S
T

?"
 

Pl
ac

er
 A

u-
PG

E

M
04

54
85

 
G

le
nn

s F
er

ry
El

m
or

e 
42

°5
6'

45
" 

11
5°

17
'4

7"
 

Pl
ac

er
 A

u-
PG

E

W
02

73
41

 
G

ra
nd

 V
ie

w
 P

la
ce

r 
O

w
yh

ee
 

42
°5

9'
04

" 
11

6°
04

'2
6"

 
Pl

ac
er

 A
u-

PG
E

W
01

38
00

 
K

in
g 

So
lo

m
on

 P
ro

sp
ec

t 
B

oi
se

 
43

°5
1'

49
" 

11
5°

46
'1

0"
 

Lo
w

-s
ul

fid
e A

u-
qu

ar
tz

ve
in

s?
 

M
04

54
80

 
Lu

ci
le

 B
ar

 P
la

ce
r 

Id
ah

o 
45

°3
2'

04
" 

11
6°

18
37

" 
Pl

ac
er

 A
u-

PG
E

M
P0

00
68

 
M

in
id

ok
a

Bl
ai

ne
 

42
°4

0'
17

" 
11

3°
26

12
6"

 
Pl

ac
er

 A
u-

PG
E

M
04

54
87

 
N

or
th

 F
or

k,
 C

le
ar

w
at

er
 

C
le

ar
w

at
er

 
46

°3
6'

55
" 

11
6°

12
36

" 
Pl

ac
er

 A
u-

PG
E 

R
iv

er

M
04

54
82

 
Pa

ye
tte

 R
iv

er
G

em
43

°5
5'

54
" 

11
6°

16
'5

8"
 

Pl
ac

er
 A

u-
PG

E

ID
LI

S4
,1

97
5*

R
os

s,
 1

94
1

Sa
va

ge
, 1

96
1b

Li
nd

gr
en

, 1
90

4
R

os
s,

 1
94

1
A

rm
st

ro
ng

 a
nd

 W
ei

ss
, 1

95
7

D
ay

 a
nd

 R
ic

ha
rd

s,
 1

90
6

Fl
ag

g,
 1

91
3

H
ub

ba
rd

, 1
95

5
Lo

ra
in

 a
nd

 M
et

zg
er

, 1
93

8
R

ee
d,

 1
93

4
R

ei
d,

 1
96

0
R

os
s,

 1
94

1
Sa

va
ge

, 1
96

1 a
St

al
ey

, 1
94

6
H

ite
, 

19
33

M
er

tie
, 

19
69

R
os

s,
 

19
41

St
al

ey
, 1

94
6

H
it

e,
 

19
33

M
er

tie
, 

19
69

R
os

s,
 

19
41

St
al

ey
, 1

94
6

Fa
hr

en
w

al
d 

an
d 

ot
he

rs
, 1

93
9

H
ill

, 
19

16
R

os
s,

 
19

41
Sh

an
no

n,
 

19
22

So
re

ns
on

, 
19

37
St

al
ey

, 1
94

6
R

os
s,

 1
94

1
U

np
ub

. d
at

a*
D

ay
 a

nd
 R

ic
ha

rd
s,

 1
90

6
H

ub
ba

rd
, 1

95
5

Lo
ra

in
 a

nd
 M

et
zg

er
, 1

93
8

R
os

s,
 1

94
1

H
ill

, 
19

16
Sh

an
no

n,
 

19
22

A
nd

er
so

n,
 1

93
0

D
ay

 a
nd

 R
ic

ha
rd

s,
 1

90
6

Sa
va

ge
, 1

96
U

St
al

ey
, 1

94
0

D
ay

 a
nd

 R
ic

ha
rd

s,
 1

90
6

H
ub

ba
rd

, 1
95

5 
Sa

va
ge

, 1
96

1 c
 

St
al

ey
, 1

94
6

U
na

bl
e t

o 
fin

d 
so

ur
ce

 o
f P

G
E 

da
ta

 (p
os

si
bl

y 
19

75
 re

fe
re

nc
e)

U
na

bl
e 

to
 fi

nd
 s

ou
rc

e 
of

 P
G

E 
da

ta

$1
.5

0/
to

n 
Pt

 in
 b

la
ck

-s
an

d 
co

nc
en

tra
te

s,
 1

4 
Ib

 o
f c

on
ce

nt
ra

te
s 

fr
om

 1 
to

n 
of

 gr
av

el
 

(g
ra

de
 =

 a
bo

ut
 1

2 
pp

b)

M
ic

ro
sc

op
ic

 id
en

tif
ic

at
io

n 
of

 P
G

M
 in

 b
la

ck
 

sa
nd

s a
nd

 q
ua

lit
at

iv
e c

he
m

ic
al

 te
st

 w
as

 
po

si
tiv

e 
fo

r P
G

E 
(n

at
ur

e 
of

 te
st

 u
nk

no
w

n)

M
ic

ro
sc

op
ic

 id
en

tif
ic

at
io

n 
of

 P
G

M
 in

 b
la

ck
 

sa
nd

s a
nd

 q
ua

lit
at

iv
e 

ch
em

ic
al

 te
st

 w
as

 
po

si
tiv

e 
fo

r P
G

E 
(n

at
ur

e 
of

 te
st

 u
nk

no
w

n)

M
ic

ro
sc

op
ic

 id
en

tif
ic

at
io

n 
of

 P
G

M

U
na

bl
e 

to
 fi

nd
 s

ou
rc

e 
of

 P
G

E 
da

ta
 

(p
re

su
m

ed
 u

np
ub

. d
at

a)
$1

44
A

on
 P

t i
n 

bl
ac

k-
sa

nd
 c

on
ce

nt
ra

te
s,

 
co

nc
en

tra
tio

n 
fa

ct
or

 n
ot

 k
no

w
n

M
ic

ro
sc

op
ic

 id
en

tif
ic

at
io

n 
of

 P
G

M

$2
.4

0A
on

 P
t i

n 
bl

ac
k-

sa
nd

 c
on

ce
nt

ra
te

s,
 

co
nc

en
tra

tio
n 

fa
ct

or
 u

nk
no

w
n

$8
.4

0A
on

 P
t i

n 
bl

ac
k-

sa
nd

 c
on

ce
nt

ra
te

s,
 7

0 
Ib

 o
f c

on
ce

nt
ra

te
s 

fr
om

 I
to

n 
of

 g
ra

ve
l 

(g
ra

de
 =

 a
bo

ut
 3

40
 p

pb
)



Ta
bl

e 
1. 

Li
st

 o
f p

la
tin

um
-g

ro
up

-e
le

m
en

t (
PG

E)
 o

cc
ur

re
nc

es
 w

ith
in

 th
e 

co
nt

er
m

in
ou

s U
ni

te
d 

St
at

es
 th

at
 a

re
 co

nt
ai

ne
d 

in
 th

e 
U

.S
. G

eo
lo

gi
ca

l S
ur

ve
y'

s 
M

in
er

al
 R

es
ou

rc
e 

D
at

a 
Sy

st
em

 (
M

R
D

S)
 C

on
tin

ue
d

M
ap

 
M

RD
S 

Pr
op

er
ty

 n
am

e 
C

ou
nt

y 
La

tit
ud

e 
Lo

ng
itu

de
 

D
ep

os
it 

ty
pe

nu
m

be
r 

re
co

rd
 

(n
or

th
) 

(w
es

t) 
(P

ub
lis

he
d 

m
od

el
 n

am
es

nu
m

be
r 
_

_
_

 
_
_
_
_
 

us
ed

 w
he

re
 a

pp
lic

ab
le

)

R
ef

er
en

ce
s c

ite
d 

in
 M

R
D

S 
re

co
rd

s
Le

ve
l o

f P
G

E 
kn

ow
le

dg
e

Id
ah

o 
C

on
tin

ue
d

H
- 

*

0
0

M
04

54
77

 
Pi

er
ce

 C
ity

 D
ist

ric
t 

C
le

ar
w

at
er

 
46

°2
97

8"
 

11
5°

47
'5

9"
 

Pl
ac

er
 A

u-
PG

E

M
04

S4
88

 
R

oc
ky

 B
ar

El
m

or
e

M
04

S4
81

 
Sh

aw
 M

in
in

g 
D

is
tri

ct
 

A
da

M
04

54
86

 
Ty

ce
sk

a 
G

ol
d 

M
in

in
g 

El
m

or
e 

C
o.

M
P0

02
45

 
U

nn
am

ed
 Ja

sp
er

oi
d 

Bu
tte

oc
cu

rr
en

ce
s 

M
04

S4
78

 
W

el
ch

 G
ro

un
d,

 a
nd

 
B

in
gh

am
G

ol
d 

Po
in

t a
nd

 E
ag

le
B

en
d

A
nd

er
so

n,
 1

93
0 

D
ay

 a
nd

 R
ic

ha
rd

s,
 1

90
6 

R
os

s,
 1

94
1 

Sh
an

no
n,

 1
92

2 
St

al
ey

, 1
94

6 
B

al
la

id
, 1

92
8

D
ay

 a
nd

 R
ic

ha
rd

s,
 1

90
6 

R
os

s,
 1

94
1 

Sa
va

ge
, 1

96
1 a

 
St

al
ey

, 1
94

6 
G

er
ry

, 1
91

2 
Q

ui
ri

ng
, 

19
62

 
R

os
s,

 1
94

1 
St

al
ey

, 1
94

6 
K

ite
, 

19
33

 
M

er
tie

, 
19

69
 

R
os

s,
 

19
41

 
St

al
ey

, 1
94

6 
43

°5
0'

24
" 

11
3°

27
'4

8"
 

C
ar

bo
na

te
-h

os
te

d 
A

u-
A

g?
 

So
ul

lie
re

 a
nd

 o
th

er
s,

 1
98

8

43
°4

1'
18

" 
11

5°
17

'1
8"

 
Pl

ac
er

A
u-

PG
E

43
°3

5'
51

" 
11

6°
02

'4
8"

 
Pl

ac
er

A
u-

PG
E

42
°5

9'
08

" 
11

5°
10

31
" 

Pl
ac

er
A

u-
PG

E

43
°1

2'
17

" 
11

2°
21

'4
3"

 
Pl

ac
er

A
u-

PG
E

D
ay

 a
nd

 R
ic

ha
rd

s,
 1

90
6

Fa
hr

en
w

al
d 

an
d 

ot
he

rs
, 1

93
9 

H
ill

, 
19

16
 

K
ite

, 
19

33
 

R
os

s,
 

19
41

St
al

ey
, 1

94
6

$1
.2

0A
on

 P
t i

n 
bl

ac
k-

sa
nd

 c
on

ce
nt

ra
te

s, 
25

 
Ib

 o
f c

on
ce

nt
ra

te
s 

fr
om

 1 
yd

3 
of

 gr
av

el
 

(g
ra

de
 =

 a
bo

ut
 9

 p
pb

)

$2
.2

7A
on

 P
t i

n 
bl

ac
k-

sa
nd

 c
on

ce
nt

ra
te

s, 
5 

Ib
 

of
 co

nc
en

tra
te

s 
fr

om
 1 

yd
3 

of
 gr

av
el

 (g
ra

de
 

= 
ab

ou
t 3

 p
pb

)

U
nv

er
ifi

ed
 re

po
rt 

of
 P

G
E

M
ic

ro
sc

op
ic

 id
en

tif
ic

at
io

n 
of

 P
G

M
 in

 b
la

ck
 

sa
nd

s a
nd

 q
ua

lit
at

iv
e 

ch
em

ic
al

 te
st

 w
as

 
po

si
tiv

e 
fo

r P
G

E 
(n

at
ur

e 
of

 te
st

 u
nk

no
w

n)

23
3-

38
4 

pp
b 

Pt
 in

 1
0 

sa
m

pl
es

, 8
8 

pp
b 

Pd
 in

1 
sa

m
pl

e 
fr

om
 d

um
p 

(f
ire

 a
ss

ay
) 

$2
1 A

on
 P

t i
n 

bl
ac

k-
sa

nd
 c

on
ce

nt
ra

te
s, 

1.
5 

Ib
of

 co
nc

en
tra

te
s 

fr
om

 1
 to

n 
of

 ta
ili

ng
s (

gr
ad

e
= 

ab
ou

t 1
8 

pp
b)

M
ai

ne
*

M
P0

01
11

N
ile

s 
B

ro
ok

O
xf

or
d 

or
 

Fr
an

kl
in

45
°O

O
W

07
0°

42
'4

9"
Pl

ac
er

A
u-

PG
E

B
oy

le
, 1

97
9 

G
au

th
ie

r 
an

d 
ot

he
rs

, 
19

87
 

G
au

th
ie

r 
an

d 
T

ro
tt

ie
r,

 1
98

7
N

ow
la

n 
an

d 
ot

he
rs

, 1
99

0

U
nv

er
ifi

ed
 re

po
rt 

of
 P

G
E 

(1
98

7 
re

fe
re

nc
es

 
be

lie
ve

d 
to

 h
av

e c
ite

d 
B

oy
le

 in
 e

rr
or

)

M
ar

yl
an

d
1

M
04

S4
24

G
ly

nd
on

B
al

tim
or

e
39

°2
83

3"
07

6°
49

'0
4"

Pl
ac

er
A

u-
PG

E
D

ay
 a

nd
 R

ic
ha

rd
s,

 1
90

6 
L

in
dg

re
n,

 
19

12
$.

19
/to

n 
Pt

 in
 g

ra
ve

l (
gr

ad
e 

= 
ab

ou
t 2

20
 

Pp
b)

M
in

ne
so

ta
1 2

W
01

86
75

 

M
P0

01
13

B
irc

h 
La

ke
 

D
un

ka
Pi

t

St
. L

ou
is

, 
La

ke
S

t 
Lo

ui
s

47
°4

5'
0r

 

47
°4

3'
15

"

09
1°

49
'0

4"
 

09
1°

49
'2

7"

D
ul

ut
hC

u-
N

i-P
G

E 

D
ul

ut
hC

u-
N

i-P
G

E

B
on

ni
ch

se
n,

 1
97

4 
U

np
ub

. 
da

ta
 

M
or

to
n 

an
d 

H
au

ck
, 

19
87

30
 ft

 z
on

e 
of

 co
re

 a
ve

ra
ge

s >
2 

pp
m

 P
t+

Pd
 

(a
na

ly
tic

al
 m

et
ho

d 
un

kn
ow

n)
 

H
ig

h-
gr

ad
e 

sa
m

pl
e 

co
nt

ai
ns

 1
0 

pp
b 

Pt
, 9

60

W
01

86
74

 
D

un
ka

 R
oa

d
S

t 
Lo

ui
s

47
°3

9'
50

" 
09

1°
53

30
" 

D
ul

ut
h 

C
u-

N
i-P

G
E

U
np

ub
. 

da
ta

 
B

on
ni

ch
se

n,
 1

97
2,

19
74

 
C

oo
m

be
s,

 
19

90
 

Fo
os

e 
an

d 
W

ei
W

en
, 1

98
6 

G
ee

rt
s 

an
d 

ot
he

rs
, 

19
90

 
M

in
in

g 
Jo

ur
na

l 
of

 L
on

do
n,

 1
98

9 
M

or
to

n 
an

d 
H

au
ck

, 
19

87
, 

19
89

 
R

ip
le

y,
 1

98
1,

 1
98

6a
, 

b 
U

np
ub

. 
da

ta

pp
b 

Pd
 (a

na
ly

tic
al

 m
et

ho
d 

un
kn

ow
n)

 
H

ig
h-

gr
ad

e 
ar

ea
 co

nt
ai

ns
 a

s m
uc

h 
as

 9
.4

 
pp

m
 P

d,
 2

.0
 p

pm
 P

t, 
(a

na
ly

tic
al

 m
et

ho
d 

un
kn

ow
n)

. 
R

es
ou

rc
es

 a
re

 e
st

im
at

ed
 a

t 1
85

 
m

ill
io

n 
to

ns
 a

t 0
.0

04
 o

z/
to

n 
Pt

, 0
.0

07
 

oz
A

on
 P

d



W
01

86
71

 
M

at
ur

i
La

ke

M
04

6S
66

 
M

in
na

m
ax

 C
u-

N
i 

St
 L

ou
is 

P
ro

sp
ec

t

47
°4

8'
05

" 
W

l^
S

T
O

" 
D

ul
ut

h 
C

u-
N

i-
PG

E

47
°3

7'
54

" 
09

1°
52

'5
9"

 
D

ul
ut

h 
C

u-
N

i-
PG

E

M
04

64
25

 
Sp

ru
ce

 M
in

e
La

ke
47

°4
9'

57
" 

09
1°

40
38

" 
D

ul
ut

h 
C

u-
N

i-
PG

E

M
P0

01
14

 
W

at
er

 H
en

S
t 

L
ou

is
47

°2
6'

05
" 

09
2°

06
31

" 
D

ul
ut

h 
C

u-
N

i-
PG

E

B
on

ni
ch

se
n,

 1
97

4
G

ro
sh

 a
nd

 o
th

er
s,

 1
9S

S
M

or
to

n 
an

d 
H

au
ck

, 
19

87
Sc

hl
ut

er
 a

nd
 L

an
ds

tr
om

, 
19

76
Sc

hw
ar

tz
 a

nd
 D

av
id

so
n,

 1
95

2
W

ei
bl

en
, 

19
89

B
on

ni
ch

se
n,

 1
97

4
B

ou
ch

er
, 

19
75

E
&

M
J2

,1
97

6
Fo

os
e 

an
d 

W
ei

bl
en

, 1
98

6
M

or
to

n 
an

d 
H

au
ck

, 
19

87
, 

19
89

R
ip

le
y,

 
19

86
a

Se
ve

rs
on

, 
19

91
Se

ve
rs

on
 a

nd
 B

ar
ne

s,
 1

99
1

Ty
so

n 
an

d 
C

ha
ng

, 1
98

4
U

np
ub

. 
da

ta
W

ei
bl

en
, 

19
89

B
on

ni
ch

se
n,

 1
97

4
B

on
ni

ch
se

n 
an

d 
Ty

so
n,

 1
97

5*
C

or
nw

al
l, 

19
66

Fo
os

e 
an

d 
W

ei
bl

en
, 1

98
6

G
ro

sh
 a

nd
 o

th
er

s,
 1

95
5

L
is

te
ru

d 
an

d 
M

ei
ne

ke
, 

19
77

M
or

to
n 

an
d 

H
au

ck
, 

19
87

R
ip

le
y 

an
d 

A
la

w
i, 

19
86

W
ag

er
 a

nd
 o

th
er

s,
 1

96
9

U
np

ub
. 

da
ta

H
au

ck
 a

nd
 B

ar
ne

s,
 1

98
9

M
or

to
n 

an
d 

H
au

ck
, 

19
87

U
np

ub
. 

d
a
ta

_
_
_
_
_
_
_
_
_
_
_

57
0 

pp
b 

Pt
+P

d 
in

 o
re

, w
ei

gh
te

d 
av

er
ag

e 
(a

na
ly

tic
al

 m
et

ho
d 

un
kn

ow
n)

O
ne

 c
or

e 
sa

m
pl

e 
co

nt
ai

ns
 1

4 
pp

m
 P

t+
Pd

 
ov

er
 4

 ft
 (a

na
ly

tic
al

 m
et

ho
d 

un
kn

ow
n)

65
1 

pp
b 

Pt
+P

d 
in

 o
re

, w
ei

gh
te

d 
av

er
ag

e 
(a

na
ly

tic
al

 m
et

ho
d 

un
kn

ow
n)

O
ne

 s
am

pl
e 

co
nt

ai
ne

d 
1 

pp
m

 P
t, 

1 
pp

m
 P

d 
(a

na
ly

tic
al

 m
et

ho
d 

un
kn

ow
n)

M
on

ta
na

1 2 3 4 5

SP
00

18
8

M
04

54
27

M
P0

00
92

SP
01

09
6

M
06

01
01

A
la

sk
ite

A
nt

el
op

e-
Po

ny
 D

is
tri

ct

B
ay

 H
or

se

B
en

bo
w

 C
r-

Pt

B
en

bo
w

M
in

e

Sw
ee

t G
ra

ss

M
ad

is
on

Sa
nd

er
s

St
ill

w
at

er

St
ill

w
at

er

45
°2

6'
18

"

45
°4

03
4"

47
°1

5'
59

"

45
02

r4
6"

45
°2

1'
52

"

11
0°

02
'5

5"

11
 l°

5T
13

"

11
4°

24
34

"

10
9°

48
'5

9"

10
9°

48
'2

2"

O
th

er
 P

G
E 

(m
ag

m
at

ic
ox

id
e  
 no

 m
od

el
)

W
yo

m
in

g 
pr

ov
in

ce
ch

ro
nr

iti
te

 (m
ag

m
at

ic
ox

id
e  
 no

 m
od

el
)

R
ev

ai
s 

C
re

ek
 C

u-
A

u-
PG

E
(n

o 
m

od
el

)
PG

E-
en

ric
he

d 
st

ra
tif

or
m

ch
ro

m
iti

te
 (n

o 
m

od
el

)
B

us
hv

el
d 

C
r

C
za

m
an

sk
e 

an
d 

ot
he

rs
, 

19
91

Pa
ge

 a
nd

B
uc

kl
ey

,
C

ro
w

le
y,

Z
ie

nt
ek

,

ot
he

rs
, 

19
73

19
92

19
63

19
93

C
za

m
an

sk
e 

an
d 

Z
ie

nt
ek

, 
19

85

5.
1 

pp
m

 P
t, 

3.
4 

pp
m

 P
d,

 0
.4

 p
pm

 R
h 

in
bu

lk
 sa

m
pl

e 
(f

ire
 a

ss
ay

)
O

sm
iri

di
um

 id
en

tif
ie

d 
by

 X
-r

ay
 d

if
fr

ac
tio

n
or

 e
le

ct
ro

n 
m

ic
ro

pr
ob

e

0.
21

 o
z/

to
n 

Pt
+P

d 
in

 g
ra

b 
sa

m
pl

e 
(a

na
ly

tic
al

m
et

ho
n 

un
kn

ow
n)

2.
06

 p
pm

 P
t+

Pd
 o

ve
r 2

 ft
, s

ur
fa

ce
 s

am
pl

es
(f

ire
 a

ss
ay

)
33

0 
pp

b 
Pt

, 2
70

 p
pb

 P
d,

 1
9 

pp
b 

R
h 

m
ax

. i
n

6 
SP

01
08

1 
B

en
bo

w
 N

i-C
u 

St
ill

w
at

er

7 
M

70
04

34
 

B
la

ke
ly

 C
lif

fs
 

Sw
ee

t G
ra

ss

8 
SP

01
09

1 
B

lit
z 

St
ill

w
at

er

9 
M

P0
01

06
 

B
lu

e 
O

x 
M

in
e 

Sa
nd

er
s

45
°2

13
7"

 
10

9°
48

'4
9"

 
St

ill
w

at
er

 N
i-C

u

45
°2

77
4"

 
11

 (
n
O

W
 

B
us

hv
el

d 
C

r 

45
°2

2'
11

" 
10

9°
47

'2
3"

 
M

er
en

sk
y 

R
ee

f P
G

E

Ja
ck

so
n,

 1
96

8
Pa

ge
 a

nd
 D

oh
re

nw
en

d,
 1

97
3

Pa
ge

 a
nd

 o
th

er
s,

 1
96

9,
 1

97
2

Pe
op

le
s 

an
d 

R
ow

la
nd

, 
19

40
W

im
m

le
r, 

19
48

Z
ie

nt
ek

, 
19

93
Z

ie
nt

ek
, 

19
93

C
za

m
an

sk
e 

an
d 

Z
ie

nt
ek

, 
19

85
 

R
ow

la
nd

 a
nd

 o
th

er
s, 

19
49

 
C

za
m

an
sk

e 
an

d 
Z

ie
nt

ek
, 

19
85

47
01

6-
29

" 
11

4°
24

'0
9"

 
R

ev
ai

s 
C

re
ek

 C
u-

A
u-

PG
E

 
C

ro
w

le
y,

 1
96

3
(n

o 
m

od
el

) 
In

ge
rs

ol
l 

an
d 

ot
he

rs
, 

19
82

V
an

 L
oe

ne
n 

an
d 

ot
he

rs
, 

19
87

ch
ro

m
iti

te
 sa

m
pl

es
 (

fir
e 

as
sa

y)

60
0 

pp
b 

Pt
, 9

2 
pp

b 
Pd

, 4
.5

 p
pb

 R
h 

in
 p

ul
ps

fr
om

 d
ril

l c
or

e 
(f

ire
 a

ss
ay

) 
N

o 
pu

bl
is

he
d 

PG
E

 d
at

a 
av

ai
la

bl
e 

fo
r m

is
ar

ea
 

N
o 

pu
bl

is
he

d 
PG

E
 d

at
a 

av
ai

la
bl

e 
fo

r t
hi

s
ar

ea
 

Sp
er

ry
lit

e 
id

en
tif

ie
d.

 2
.9

 p
pm

 P
d,

 1
.2

 p
pm

Pt
, 3

9 
pp

b 
R

h 
m

ax
in

 d
ik

e 
sa

m
pl

e 
(fi

xe



Ta
bl

e 
1.

 L
is

t o
f p

la
tin

um
-g

ro
up

-e
le

m
en

t (
PG

E)
 o

cc
ur

re
nc

es
 w

ith
in

 th
e 

co
nt

en
ni

no
us

 U
ni

te
d 

St
at

es
 th

at
 a

re
 c

on
ta

in
ed

 in
 th

e 
U

.S
. G

eo
lo

gi
ca

l S
ur

ve
y'

s 
M

in
er

al
 R

es
ou

rc
e 

D
at

a 
Sy

st
em

 (
M

R
D

S)
 C

on
tin

ue
d

M
ap

 
M

R
D

S 
Pr

op
er

ty
 n

am
e 

C
ou

nt
y 

La
tit

ud
e 

Lo
ng

itu
de

 
D

ep
os

it 
ty

pe
 

nu
m

be
r 

re
co

rd
 

(n
or

th
) 

(w
es

t) 
(P

ub
lis

he
d 

m
od

el
 n

am
es

 
_
_
_
_
_
n
u
m

b
e
r_

_
_
_
_
_
_
_
_
_
_
_
_
_
_
_
_
_
_
_
_
_
_
_

_
_

_
_

_
_

_
_

_
_

_
_

_
_

u
se

d
 w

he
re

 a
pp

lic
ab

le
)

R
ef

er
en

ce
s c

ite
d 

in
 M

R
D

S 
re

co
rd

s
Le

ve
l o

f P
G

E
 k

no
w

le
dg

e

M
on

ta
na

 C
on

tin
ue

d
10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25

M
06

00
93

 
B

lu
eb

ird

SP
01

09
3 

B
lu

eb
ir

d 
C

r-
P

t

M
P0

00
91

 
B

lu
eb

ird
 N

i-C
u

SP
01

08
6 

B
ou

ld
er

 E
as

t

SP
01

07
7 

B
ou

ld
er

 R
iv

er
 N

i-C
u

(e
as

t) 
M

06
00

99
 

B
ou

ld
er

 R
iv

er
 N

i-C
u

(R
iv

er
si

de
)

SP
01

08
5 

B
ou

ld
er

 W
es

t 
Sw

ee
t G

ra
ss

SP
01

09
7 

C
hr

om
e 

L
ak

e 
C

r-
P

t 
St

iU
w

at
er

SP
01

08
2 

C
hr

om
e 

La
ke

 N
i-C

u 
St

iU
w

at
er

M
P0

00
98

 
C

hr
om

e 
M

ou
nt

ai
n 

N
i- 

Sw
ee

t G
ra

ss
 

C
u

SP
01

02
4 

C
oo

rs
 

60
2 

Sw
ee

t G
ra

ss
 

M
04

54
34

 
C

op
pe

r 
K

in
g 

M
in

e 
Pa

rk

Sw
ee

t G
ra

ss
 

45
°2

3'
19

" 
10

9°
57

'4
1"

 
B

us
hv

el
dC

r

Sw
ee

t G
ra

ss
 

Sw
ee

t G
ra

ss

Sw
ee

t G
ra

ss

Sw
ee

t G
ra

ss

Sw
ee

t G
ra

ss

45
02

3-
09

- 

45
°2

3'
06

"

45
°2

8'
16

"

45
°2

63
7"

45
°2

8'
23

"

10
9°

57
'5

2"
 

10
90

58
'0

0"

11
0°

10
'0

7"

11
0°

09
30

"

11
00

11
'5

6"

PG
E-

en
ric

he
d 

st
ra

tif
or

m
 

ch
ro

m
iti

te
 (n

o 
m

od
el

) 
St

ill
w

at
er

 N
i-C

u

M
er

en
sk

y 
R

ee
f P

G
E

St
ill

w
at

er
 N

i-C
u

St
ill

w
at

er
 N

i-C
u

SP
01

14
1 

C
op

pe
r Q

ue
en

Pa
rk

M
P0

01
12

 
C

re
sc

en
t 

C
re

ek
 C

r-
 

Sw
ee

t G
ra

ss
 

P
t

M
P0

00
95

 
C

re
sc

en
t C

re
ek

 N
i-C

u 
Sw

ee
t G

ra
ss

SP
01

07
9 

C
re

sc
en

t P
ea

k 
N

i-C
u 

Sw
ee

t G
ra

ss

SP
01

09
0 

D
ow

 
Sw

ee
t G

ra
ss

45
°2

9'
14

" 

45
°2

1W
 

45
°2

1'
06

" 

45
°2

6'
02

"

45
°2

6'
04

" 

45
°0

7'
23

"

45
°1

7'
15

" 

45
°2

3'
15

"

45
°2

3'
09

" 

45
°2

33
7"

 

45
°2

33
4"

M
er

cn
sk

y 
R

ee
f P

G
E

11
0°

12
'0

3"
 

10
9°

47
'4

4"
 

10
9°

47
'4

8"
 

11
0°

07
'1

8"
 

St
ill

w
at

er
 N

i-C
u

PG
E-

em
ic

he
d 

st
ra

tif
or

m
 

ch
ro

m
iti

te
 (n

o 
m

od
el

) 
St

ill
w

at
er

 N
i-C

u

11
0°

05
79

" 
D

is
co

rd
an

t P
G

E
m

in
er

al
iz

at
io

n 
(n

o 
m

od
el

) 
10

9°
54

'2
3"

 
Sy

en
ite

-h
os

te
d 

C
u-

A
g-

PG
E

 (n
o 

m
od

el
)

11
0°

34
'5

6"
 

U
nk

no
w

n

PG
E-

en
ric

he
d 

st
ra

tif
or

m
 

ch
ro

m
iti

te
 (n

o 
m

od
el

)

11
00

01
'1

0"
 

St
iU

w
at

er
 N

i-C
u 

11
0°

01
'5

7"
 

St
ill

w
at

er
 N

i-C
u

M
er

en
sk

y 
R

ee
f P

G
E

C
za

m
an

sk
e 

an
d 

Z
ie

nt
ek

, 
19

85
P

ag
e 

an
d 

ot
he

rs
, 

19
69

W
im

m
le

r, 
19

48
Z

ie
nt

ek
, 

19
93

C
za

m
an

sk
e 

an
d 

Z
ie

nt
ek

, 
19

85

C
za

m
an

sk
e 

an
d 

Z
ie

nt
ek

, 
19

85
 

Pa
ge

 a
nd

 N
ok

le
be

rg
, 1

97
4 

P
ag

e 
an

d 
ot

he
rs

, 
19

76
 

C
za

m
an

sk
e 

an
d 

Z
ie

nt
ek

, 
19

85

P
ag

e 
an

d 
ot

he
rs

, 
19

76

C
za

m
an

sk
e 

an
d 

Z
ie

nt
ek

, 
19

85
Pa

ge
, 

19
79

R
ee

d,
 1

95
0

R
ob

y,
 1

94
9

C
za

m
an

sk
e 

an
d 

Z
ie

nt
ek

, 
19

85

Z
ie

nt
ek

, 
19

93

U
np

ub
. 

da
ta

Z
ie

nt
ek

, 
19

93
C

za
m

an
sk

e 
an

d 
Z

ie
nt

ek
, 

19
85

Pa
ge

 a
nd

 N
ok

le
be

rg
, 1

97
4

P
ag

e 
an

d 
ot

he
rs

, 
19

76
C

on
n,

 
19

79

L
ov

er
in

g,
 

19
30

Pa
ge

 a
nd

 o
th

er
s,

 1
97

3
R

ee
d,

 
19

50
Si

m
on

s 
an

d 
ot

he
rs

, 1
97

3
W

P
A

M
R

S
5,

 1
94

2
St

ot
el

m
ey

er
 

an
d 

ot
he

rs
, 

19
83

C
za

m
an

sk
e 

an
d 

Z
ie

nt
ek

, 
19

85
 

Pa
ge

 a
nd

 N
ok

le
be

rg
, 1

97
4 

P
ag

e 
an

d 
ot

he
rs

, 
19

69
, 

19
72

 
C

za
m

an
sk

e 
an

d 
Z

ie
nt

ek
, 

19
85

 
Pa

ge
 a

nd
 N

ok
le

be
rg

, 1
97

4 
Z

ie
nt

ek
, 

19
93

C
za

m
an

sk
e 

an
d 

Z
ie

nt
ek

, 
19

85

46
0 

pp
b 

Pt
, 

12
0 

pp
b 

Pd
, 3

10
 p

pb
 R

h 
in

 
ch

ro
m

iti
te

 s
am

pl
es

 (
fir

e 
as

sa
y)

N
o 

pu
bl

is
he

d 
PG

E
 d

at
a 

av
ai

la
bl

e 
fo

r t
in

s 
ar

ea
N

o 
pu

bl
is

he
d 

PG
E

 d
at

a 
av

ai
la

bl
e 

fo
r t

hi
s 

ar
ea

N
o 

pu
bl

is
he

d 
PG

E
 d

at
a 

av
ai

la
bl

e 
fo

r t
hi

s 
ar

ea
32

 p
pb

 P
t, 

48
 p

pb
 P

d 
m

ax
. i

n 
su

rf
ac

e
sa

m
pl

es
 (

fir
e 

as
sa

y)
 

N
o 

pu
bl

is
he

d 
PG

E
 d

at
a 

av
ai

la
bl

e 
fo

r t
hi

s
ar

ea

N
o 

pu
bl

is
he

d 
PG

E
 d

at
a 

av
ai

la
bl

e 
fo

r t
hi

s 
ar

ea
3.

42
8 

pp
m

 P
t+

Pd
 o

ve
r 4

.5
 f

t, 
su

rf
ac

e 
sa

m
pl

es
 (

fir
e 

as
sa

y)
52

 p
pb

 P
t, 

41
 p

pb
 P

d,
 2

.7
 p

pb
 R

h 
in

 p
ul

ps
of

 d
ril

l c
or

e 
(f

ire
 a

ss
ay

) 
67

 p
pb

 P
t, 

13
0 

pp
b 

Pd
, 9

 p
pb

 R
h 

m
ax

. i
n

su
rf

ac
e 

sa
m

pl
es

 (f
ix

e 
as

sa
y)

4.
4 

pp
m

 P
t, 

11
 p

pm
 P

d 
ov

er
 2

5 
ft 

in
te

rv
al

 
(f

ire
 a

ss
ay

 p
re

su
m

ed
)

Sm
al

l P
G

E
 p

ro
du

ct
io

n.
 N

um
er

ou
s 

an
al

yt
ic

al
 re

su
lts

. 
G

ra
b 

sa
m

pl
es

 f
ro

m
 

st
oc

kp
ile

 ra
n 

1.
3 

oz
/to

n 
Pt

, 1
.0

6 
oz

/to
n 

Pd
 

m
ax

. (
an

al
yt

ic
al

 m
et

ho
d 

un
kn

ow
n)

0.
00

2 
oz

/to
n 

Pt
 m

ax
. i

n 
ch

ip
 s

am
pl

es
(a

na
ly

tic
al

 m
et

ho
d 

un
kn

ow
n)

 
64

0 
pp

b 
Pt

, 1
.5

 p
pm

 P
d,

 1
70

 p
pb

 R
h 

m
ax

.
in

 c
hr

om
iti

te
 sa

m
pl

es

N
o 

pu
bl

is
he

d 
PG

E 
da

ta
 a

va
ila

bl
e 

fo
r t

hi
s 

ar
ea

13
0 
pp

b 
Pt
, 
18

0 
pp
b 
Pd
, 
13

 p
pb

 R
h 
ma

x.
 i
n

 ^r
ili

 c
or

e 
sa

m
pl

es
 (

fir
e 

as
sa

y)
 

N
o 

pu
bl

is
he

d 
PG

E
 d

at
a 

av
ai

la
bl

e 
fo

r t
hi

s
ar

ea



26 27 28 29 30 31 32 33 34

W
02

6S
66

 
D

ra
ke

 M
in

e
Sa

nd
er

s
47

°1
5'

S7
" 

11
4°

24
'1

8"
 

R
ev

ai
s 

C
re

ek
 C

u-
A

u-
PG

E 
B

uc
kl

ey
, 

19
92

(n
o 

m
od

el
)

35 36 37 38 39 40

M
06

00
92

 
Ea

st
 B

ou
ld

er
 P

la
te

au
 

Sw
ee

t G
ra

ss
 

45
°2

67
7"

 
11

0°
07

'4
1"

 
B

us
hv

el
dC

r

M
06

00
91

 
Ea

st
 B

ou
ld

er
 R

iv
er

- 
Sw

ee
t G

ra
ss

 
C

hr
om

e Q
ue

en

M
04

54
32

 
El

do
ra

do
 B

ar
 

Le
w

is
 a

nd
C

la
rk

M
P0

01
00

 
Fi

sh
ta

il 
C

re
ek

 N
i-C

u 
St

ill
w

at
er

M
P0

00
94

 
Fo

rg
e 

N
i-C

u

SP
01

08
7 

Fr
og

 P
on

d 
Ea

st

M
P0

01
01

 
Fr

og
 P

on
d 

W
es

t

M
06

00
88

 
G

is
hM

in
e

W
00

74
22

 
G

ol
d 

C
oi

n 
M

in
e

M
70

04
32

 
In

iti
al

 C
r-

P
t

M
06

00
98

 
In

iti
al

 N
i-C

u

Sw
ee

t G
ra

ss

Sw
ee

t G
ra

ss
 

Sw
ee

t G
ra

ss
 

Sw
ee

t G
ra

ss

45
°2

53
9"

 
11

0°
06

'1
0"

 
B

us
hv

el
dC

r

46
°4

3'
45

" 
1H

°5
03

7"
 

Pl
ac

er
 A

u-
PG

E

45
°2

0'
25

" 
10

9°
45

'2
5"

 
St

iU
w

at
er

 N
i-C

u

45
°2

5'
24

" 
11

0°
06

'1
5"

 
St

iU
w

at
er

 N
i-C

u

45
°2

6'
50

" 
lU

rW
W

 
M

er
en

sk
y 

R
ee

f P
G

E

45
°2

7'
16

" 
11

0°
08

'1
8"

 
M

er
en

sk
y 

R
ee

f P
G

E

45
°2

83
9"

 
11

0°
12

'0
8"

 
B

us
hv

el
dC

r

D
ee

r L
od

ge
 

46
°1

0'
29

" 
11

3°
14

'4
1"

 
Po

ly
m

et
al

lic
 v

ei
ns

Sw
ee

t G
ra

ss
 

45
°2

3'
12

" 
10

9°
56

'4
4"

 
PG

E-
em

ic
he

d 
st

ra
tif

or
m

ch
ro

m
iti

te
 (n

o 
m

od
el

)

Sw
ee

t G
ra

ss
 

45
°2

3'
09

" 
10

9°
56

'5
3"

 
St

ill
w

at
er

 N
i-C

u

SP
01

10
0 

Ir
on

 M
ou

nt
ai

n-
C

hr
om

e 
Sw

ee
t G

ra
ss

G
ro

up
 (E

) 
M

70
04

33
 

Ir
on

 M
ou

nt
ai

n-
C

hr
om

e 
Sw

ee
t G

ra
ss

G
ro

up
 (W

)

M
P0

00
99

 
Ir

on
 M

ou
nt

ai
n 

N
i-C

u 
Sw

ee
t G

ra
ss

 
(C

am
p)

SP
01

07
8 

Ir
on

 M
ou

nt
ai

n 
N

i-C
u 

Sw
ee

t G
ra

ss
 

(I
ro

n 
C

re
ek

)

45
02

3.
49

" 
no

°0
2i

OO
" 

B
us

hv
el

dC
r 

45
°2

4'
28

" 
IK

yO
St

E
" 

B
us

hv
el

dC
r

45
°2

43
0"

 
H

O
W

W
" 

St
iU

w
at

er
 N

i-C
u

45
°2

4'
26

" 
11

0°
02

'4
5"

 
St

iU
w

at
er

 N
i-C

u

C
ro

w
le

y,
 

19
63

H
ar

ri
so

n 
an

d 
ot

he
rs

, 
19

86
In

ge
rs

ol
l 

an
d 

ot
he

rs
, 

19
82

V
an

 L
oe

ne
n 

an
d 

ot
he

rs
, 

19
87

C
za

m
an

sk
e 

an
d 

Z
ie

nt
ek

, 
19

85
R

ow
la

nd
, 1

95
5

H
ow

la
nd

 a
nd

 o
th

er
s, 

19
49

Pa
ge

 a
nd

 o
th

er
s,

 
19

69
, 

19
72

W
im

m
le

r, 
19

48
C

za
m

an
sk

e 
an

d 
Z

ie
nt

ek
, 

19
85

H
ow

la
nd

, 1
95

5
W

im
m

le
r, 

19
48

M
er

tie
 a

nd
 o

th
er

s,
 1

95
1

C
za

m
an

sk
e 

an
d 

Z
ie

nt
ek

, 
19

85
Pa

ge
 a

nd
 N

ok
le

be
rg

, 1
97

4
C

za
m

an
sk

e 
an

d 
Z

ie
nt

ek
, 

19
85

 
Pa

ge
 a

nd
 N

ok
le

be
rg

, 1
97

4 
Pa

ge
 a

nd
 o

th
er

s,
 1

97
6 

C
za

m
an

sk
e 

an
d 

Z
ie

nt
ek

, 
19

85

C
za

m
an

sk
e 

an
d 

Z
ie

nt
ek

, 
19

85
Se

ge
rs

tro
m

 a
nd

 C
ar

ls
on

, 1
98

2
C

za
m

an
sk

e 
an

d 
Z

ie
nt

ek
, 

19
85

H
ow

la
nd

 a
nd

 o
th

er
s, 

19
49

Pa
ge

 a
nd

 o
th

er
s,

 1
96

9
Sc

ha
fe

r, 
19

37
W

im
m

le
r, 

19
48

Z
ie

nt
ek

, 
19

93
Ea

rll
, 1

97
2

E
m

m
on

s 
an

d 
C

al
ki

ns
, 

19
13

U
SG

S-
U

SB
M

6,
19

05
-1

96
2

C
za

m
an

sk
e 

an
d 

Z
ie

nt
ek

, 
19

85
Pa

ge
 a

nd
 o

th
er

s,
 

19
69

, 
19

72
W

im
m

le
r, 

19
48

Z
ie

nt
ek

, 
19

93
C

za
m

an
sk

e 
an

d 
Z

ie
nt

ek
, 

19
85

Pa
ge

, 1
97

9
R

ob
y,

 1
94

9
C

za
m

an
sk

e 
an

d 
Z

ie
nt

ek
, 

19
85

C
za

m
an

sk
e 

an
d 

Z
ie

nt
ek

, 
19

85
H

ow
la

nd
, 1

95
5

Pa
ge

 a
nd

 o
th

er
s,

 
19

69
, 

19
72

Sc
ha

fe
r, 

19
37

W
im

m
le

r, 
19

48
C

za
m

an
sk

e 
an

d 
Z

ie
nt

ek
, 

19
85

Pa
ge

 a
nd

 N
ok

le
be

rg
, 1

97
4

Pa
ge

 a
nd

 o
th

er
s,

 1
97

6
Z

ie
nt

ek
, 

19
93

C
za

m
an

sk
e 

an
d 

Z
ie

nt
ek

, 
19

85
Z

ie
nt

ek
, 

19
93

A
bo

ut
 9

00
 o

z 
Pt

 p
ro

du
ce

d

2.
7 

pp
m

 P
t, 

5.
76

 p
pm

 P
d,

 3
00

 p
pb

 R
h 

m
ax

. 
in

 ch
ro

m
iti

te
 s

am
pl

e 
(f

ire
 a

ss
ay

)

N
o 

pu
bl

is
he

d 
PG

E 
da

ta
 a

va
ila

bl
e 

fo
r t

hi
s 

ar
ea

A
bo

ut
 1

60
 o

z 
Pt

 p
ro

du
ce

d

N
o 

pu
bl

is
he

d 
PG

E 
da

ta
 av

ai
la

bl
e 

fo
r t

hi
s 

ar
ea

62
 p

pb
 P

t, 
21

0 
pp

b 
Pd

, 9
 p

pb
 R

h 
m

ax
. i

n 
su

rf
ac

e 
sa

m
pl

es
 (f

ire
 a

ss
ay

)

N
o 

pu
bl

is
he

d 
PG

E 
da

ta
 a

va
ila

bl
e 

fo
r t

hi
s

ar
ea

 
N

o 
pu

bl
is

he
d 

PG
E 

da
ta

 a
va

ila
bl

e 
fo

r t
hi

s
ar

ea
 

Sa
m

pl
es

 w
ith

 g
re

at
er

 th
an

 5
00

 p
pb

 P
t+

Pd
ha

ve
 b

ee
n 

de
te

rm
in

ed
 (f

ire
 a

ss
ay

)

U
nv

er
ifi

ed
 re

po
rt 

of
 P

G
E

10
.9

7 
pp

m
 P

t+
Pd

 o
ve

r 1
.2

 ft
, s

ur
fa

ce
 

sa
m

pl
e 

(f
ire

 a
ss

ay
)

N
o 

pu
bl

is
he

d 
PG

E 
da

ta
 a

va
ila

bl
e 

fo
r t

hi
s 

ar
ea

N
o 

pu
bl

is
he

d 
PG

E 
da

ta
 a

va
ila

bl
e 

fo
r t

hi
s

ar
ea

 
71

 p
pb

 P
t, 

27
0 

pp
b 

Pd
, 4

0 
pp

b 
R

h 
in

ch
ro

m
iti

te
 sa

m
pl

e

53
0 

pp
b 

Pt
, 2

.9
 p

pm
 P

d,
 1

00
 p

pb
 R

h 
m

ax
. 

in
 p

ul
p 

of
 d

ril
l c

or
e 

(C
am

p 
an

d 
Ir

on
 C

re
ek

 
co

m
bi

ne
d,

 fi
re

 a
ss

ay
)

53
0 

pp
b 

Pt
, 2

.9
 p

pm
 P

d,
 1

00
 p

pb
 R

h 
m

ax
. 

in
 p

ul
ps

 o
f d

ril
l c

or
e 

(C
am

p 
an

d 
Ir

on
 C

re
ek

 
co

m
bi

ne
d,

 fi
re

 a
ss

ay
)



Ta
M

e 
1. 

Li
st

 o
f p

la
tin

um
-g

ro
up

-e
le

m
en

t (
PG

E)
 o

cc
ur

re
nc

es
 w

ith
in

 th
e 

co
nt

er
m

in
ou

s U
ni

te
d 

St
at

es
 th

at
 a

re
 c

on
ta

in
ed

 in
 th

e 
U

.S
. G

eo
lo

gi
ca

l S
ur

ve
y'

s 
M

in
er

al
 R

es
ou

rc
e 

D
at

a 
Sy

st
em

 (
M

R
D

S)
 C

on
tin

ue
d

M
ap

 
M

RD
S 

Pr
op

er
ty

 n
am

e 
C

ou
nt

y 
La

tit
ud

e 
Lo

ng
itu

de
 

D
ep

os
it 

ty
pe

nu
m

be
r 

re
co

rd
 

(n
or

th
) 

(w
es

t) 
(P

ub
lis

he
d 

m
od

el
 n

am
es

nu
m

be
r 

_
_

_
 

_
_

_
_
_
_
_
_
_
_
_
_
_
_
_
_
_
u
se

d
 w

he
re

 a
pp

lic
ab

le
)

R
ef

er
en

ce
s c

ite
d 

in
 M

R
D

S 
re

co
rd

s
Le

ve
l o

f P
G

E 
kn

ow
le

dg
e

M
on

ta
na

 C
on

tin
ue

d
41 45 46 47 48 49

M
P0

00
96

 
Ja

ne
t 

50
Sw

ee
t G

ra
ss

42
 

M
P0

02
63

 
La

dy
 o

f t
he

 L
ak

e 
M

ad
is

on
co

m
pl

ex
 

* 
M

04
S4

29
 

Li
ttl

e 
G

ol
d 

C
re

ek
 P

la
ce

r 
G

ra
ni

te

43
 

M
06

00
97

 
Li

ttl
e 

R
oc

ky
 C

re
ek

 N
i- 

St
iU

w
at

er
 

C
u

44
 

M
P0

01
05

 
Lu

ck
y 

St
rik

e 
M

in
e 

Sa
nd

er
s

SP
01

20
7 

M
aj

es
tic

 &
 F

lo
ra

 B
 

Sw
ee

t G
ra

ss
 

C
la

im
s

D
00

40
63

 
M

ay
flo

w
er

 C
la

im
 

Sa
nd

er
s

M
04

54
33

 
M

ile
s C

ity
C

us
te

r 

Sw
ee

t G
ra

ss
 

Sw
ee

t G
ra

ss
 

M
P0

02
70

 
M

ou
at

 N
i-C

u 
(S

ou
th

) 
St

iU
w

at
er

M
P0

01
03

 
M

on
ke

y 
Ea

st
 (C

am
p

Zo
ne

) 
SP

01
08

8 
M

on
ke

y 
W

es
t

M
06

01
02

 
M

ou
at

 N
i-C

u
(V

er
de

gr
is

 C
re

ek
)

St
iU

w
at

er

45
°2

5'
03

" 
11

00
02

'5
5"

 
D

is
co

rd
an

t P
G

E 
Z

ie
nt

ek
, 

19
93

m
in

er
al

iz
at

io
n 

(m
ag

m
at

ic
su

lf
id

e 
no

 m
od

el
) 

45
°3

0'
54

" 
11

1°
58

'0
3"

 
M

ag
m

at
it 

su
lfi

de
 

H
or

n 
an

d 
ot

he
rs

, 
19

91
, 

19
92

se
gr

eg
at

io
n 

(n
o 

m
od

el
)

46
°2

4'
48

" 
11

3°
07

'S
8"

 
Pl

ac
er

 A
u-

PG
E 

E
m

m
on

s 
an

d 
C

al
ki

ns
, 

19
13

L
yd

en
, 

19
48

45
°2

1'
26

" 
10

9°
48

'1
7"

 
St

iU
w

at
er

 N
i-C

u

47
°1

6'
14

" 
11

4°
24

'1
3'

45
°3

03
2"

 

47
°1

5'
47

" 

46
°2

5'
04

" 

45
02

5'
06

" 

45
°2

5'
55

"

11
0°

12
'5

0"
 

11
40

24
'1

9"
 

10
5°

51
'4

3"
 

11
0°

02
'4

6"
 

11
0°

04
34

"

R
ev

ai
s 

C
re

ek
 C

u-
A

u-
PG

E 
(n

o 
m

od
el

)

Pi
ck

et
 P

in
 m

in
er

al
iz

at
io

n
(n

o 
m

od
el

) 
R

ev
ai

s C
re

ek
 C

u-
A

u-
PG

E
(n

o 
m

od
el

) 
Pl

ac
er

 A
u-

PG
E

M
er

en
sk

y 
R

ee
f P

G
E 

M
er

en
sk

y 
R

ee
f P

G
E

45
°2

23
7H

 
10

9°
53

'5
7"

 
St

iU
w

at
er

 N
i-C

u

45
°2

2'
48

" 
10

9°
53

'4
4"

 
St

iU
w

at
er

 N
i-C

u

C
za

m
an

sk
e 

an
d 

Z
ie

nt
ek

, 
19

85
R

ow
la

nd
 a

nd
 o

th
er

s, 
19

36
Pa

ge
, 1

97
9

P
ag

e 
an

d 
ot

he
rs

, 
19

69
, 

19
76

R
ob

y,
 1

94
9

B
uc

kl
ey

, 
19

92
C

ro
w

le
y,

 
19

63
In

ge
rs

ol
l 

an
d 

ot
he

rs
, 

19
82

La
w

so
n,

 1
97

3
V

an
 L

oe
ne

n 
an

d 
ot

he
rs

, 
19

87
C

za
m

an
sk

e 
an

d 
Z

ie
nt

ek
, 

19
85

C
ro

w
le

y,
 1

96
3 

U
np

ub
. d

at
a1"

 
D

ay
 a

nd
 R

ic
ha

rd
s, 

19
06

 
K

em
p,

 
19

02
C

za
m

an
sk

e 
an

d 
Z

ie
nt

ek
, 

19
85

 
Se

ge
rs

tro
m

 a
nd

 C
ar

ls
on

, 1
98

2 
C

za
m

an
sk

e 
an

d 
Z

ie
nt

ek
, 

19
85

A
tta

na
si

 a
nd

 B
aw

ie
c,

 1
98

7
P

ag
e,

 
19

79
Pa

ge
 a

nd
 o

th
er

s, 
19

85
a,

 1
98

5b
Pa

ge
 a

nd
 N

ok
le

be
rg

, 1
97

4
Pr

em
o 

an
d 

ot
he

rs
, 1

99
0

U
np

ub
. 

da
ta

W
oo

de
n 

an
d 

ot
he

rs
, 1

99
1

Z
ie

nt
ek

, 
19

93
Zi

en
te

k 
an

d 
R

ip
le

y,
 1

99
0

Z
ie

nt
ek

 a
nd

 o
th

er
s,

 1
98

6,
 1

98
9

C
or

nw
al

l, 
19

66
,1

97
3

C
za

m
an

sk
e 

an
d 

Z
ie

nt
ek

, 
19

85
H

ow
la

nd
 a

nd
 o

th
er

s,
 

19
36

Pa
ge

 a
nd

 o
th

er
s,

 
19

69
, 

19
76

R
ob

y,
 1

94
9

U
np

ub
. 

da
ta

Z
ie

nt
ek

, 
19

93
Z

ie
nt

ek
 a

nd
 o

th
er

s,
 1

98
6

69
2 

pp
b 

Pt
, 1

.2
78

 p
pm

 P
d 

av
g.

, s
ur

fa
ce

 
sa

m
pl

es
 (f

ire
 a

ss
ay

)

1.
3 

pp
m

 A
u4

Pt
+P

d 
m

ax
. i

n 
su

lfi
de

-r
ic

h
zo

ne
s 

(a
na

ly
tic

al
 m

et
ho

d 
un

kn
ow

n)
 

$1
 A

on
 P

t i
n 

bl
ac

k 
sa

nd
 c

on
ce

nt
ra

te
s, 

5 
Ib

co
nc

en
tra

te
s 

fr
om

 1 
to

n 
gr

av
el

 (g
ra

de
 =

ab
ou

t 2
 p

pb
 a

t $
4S

/o
z P

t) 
19

0 
pp

b 
Pt

, 1
8 

pp
b 

Pd
 m

ax
. i

n 
su

rf
ac

e
sa

m
pl

es
 (f

ire
 a

ss
ay

)

3.
2 

pp
m

 P
t, 

99
0 

pp
b 

Pd
, 6

2 
pp

b 
R

h 
m

ax
. i

n 
di

ke
 sa

m
pl

es
 (f

ire
 a

ss
ay

)

N
o 

pu
bl

is
he

d 
PG

E 
da

ta
 a

va
ila

bl
e 

fo
r t

hi
s 

ar
ea

U
na

bl
e t

o 
fin

d 
so

ur
ce

 o
f P

G
E 

da
ta

 

U
nv

er
ifi

ed
 re

po
rt 

of
 P

G
E

N
o 

pu
bl

is
he

d 
PG

E 
da

ta
 a

va
ila

bl
e 

fo
r t

hi
s

ar
ea

 
N

o 
pu

bl
is

he
d 

PG
E 

da
ta

 a
va

ila
bl

e 
fo

r t
hi

s
ar

ea
96

0 
pp

b 
Pt

, 4
10

 p
pb

 P
d,

 1
8 

pp
b 

R
h 

m
ax

. i
n 

dr
ill

 c
or

e 
sa

m
pl

es
 (s

ou
th

 a
nd

 V
er

di
gr

is
 

C
re

ek
 c

om
bi

ne
d,

 fi
re

 a
ss

ay
)

96
0 

pp
b 

Pt
, 4

10
 p

pb
 P

d,
 1

8 
pp

b 
R

h 
m

ax
. i

 
dr

ill
 c

or
e 

sa
m

pl
es

 (s
ou

th
 an

d 
V

er
di

gr
is

 
C

re
ek

 co
m

bi
ne

d,
 fi

re
 a

ss
ay

)

in



50
M

06
01

00
 

M
ou

at
-S

am
ps

on
 M

in
e 

St
iU

w
at

er
 

45
°2

3'
15

" 
10

9°
54

21
" 

B
us

hv
el

dC
r

to O
J

51 52 53 54 56 57 58 * 59 60 D 61 62 * 63

SP
01

09
4 

M
ou

nt
ai

n 
V

ie
w

 C
r-

 
St

iU
w

at
er

 
P

t
45

°2
2'

56
" 

10
9°

53
'5

7"

SP
01

22
9 

N
ic

on
Pa

rk

M
06

00
95

 
N

ye
 B

as
in

 
(A

lic
e)

 
St

iU
w

at
er

 
C

r-
P

t
M

06
00

%
 

N
ye

 B
as

in
 (B

ig
 S

ev
en

) 
St

iU
w

at
er

45
°2

9'
09

" 

45
°2

2'
54

" 

45
°2

27
2"

11
0°

13
7r

 

10
9°

50
'5

0"
 

10
9°

49
'0

9"

PG
E

-e
nr

ic
he

d 
st

ra
tif

or
m

 
ch

ro
m

iti
te

 (n
o 

m
od

el
)

St
iU

w
at

er
 N

i-C
u

PG
E

-e
nr

ic
he

d 
st

ra
tif

or
m

 
ch

ro
m

iti
te

 (n
o 

m
od

el
) 

B
us

hv
el

dC
r

55
 

M
06

00
86

 
N

ye
 B

as
in

 (L
ip

)
St

iU
w

at
er

SP
01

09
5 

N
ye

 B
as

in
 

C
r-

P
t 

St
iU

w
at

er

M
P0

00
97

 
N

ye
 B

as
in

 N
i-C

u 
(e

as
t) 

St
iU

w
at

er

SP
01

08
0 

N
ye

 B
as

in
 N

i-C
u 

(L
ip

) 
St

iU
w

at
er

D
00

40
65

 
Pa

y 
R

oc
k 

M
in

e 
Sa

nd
er

s

M
P0

00
90

 
P

ic
ke

t 
P

in
 

Sw
ee

t G
ra

ss

M
04

54
28

 
Pr

in
ce

to
n 

G
ul

ch
 P

la
ce

r 
G

ra
ni

te

45
°2

2'
51

" 
10

9°
51

'2
7"

 
B

us
hv

el
dC

r

45
°2

2'
11

" 
10

9°
49

'2
0"

 
PG

E
-e

nr
ic

he
d 

st
ra

tif
or

m
ch

ro
m

iti
te

 (n
o 

m
od

el
) 

45
°2

2f
27

" 
10

9°
50

'0
5"

 
St

iU
w

at
er

 N
i-C

u

45
°2

2'
44

" 
10

9°
S

1W
 

St
iU

w
at

er
 N

i-C
u

47
°1

5'
57

" 
11

4°
24

'1
8"

 
R

ev
ai

s 
C

re
ek

 C
u-

A
u-

PG
E

(n
o 

m
od

el
) 

45
°2

6'
58

" 
H

O
'O

S'
O

l"
 

Pi
ck

et
 P

in
 m

in
er

al
iz

at
io

n
(n

o 
m

od
el

)

46
°2

5'
17

" 
11

3°
09

'4
9"

 
Pl

ac
er

A
u-

PG
E

M
04

54
89

 
S

ti
ll

w
at

er
 

C
om

pl
ex

 
St

iU
w

at
er

, 
45

°2
5'

00
"

Sw
ee

t G
ra

ss
, 

Pa
rk

11
0°

00
'0

0"
M

er
en

sk
yR

ee
fP

G
E

, 
St

iU
w

at
er

 N
i-C

u,
 

B
us

hv
el

d 
C

r, 
ot

he
r 

oc
cu

rr
en

ce
s 

w
ith

 n
o 

pu
bl

is
he

d 
m

od
el

s

M
P0

00
87

 
S

ti
ll

w
at

er
 M

in
e

SP
01

08
4 

Te
ca

te

M
04

54
26

 
Tr

oy
 a

re
a

St
iU

w
at

er
 

45
°2

3'
20

" 
10

9°
52

'1
6"

 
M

er
en

sk
yR

ee
fP

G
E

Pa
rk

 

Li
nc

ol
n

M
04

65
39

 
W

ar
m

 S
pr

in
gs

 G
ul

ch
 

Je
ff

er
so

n 
Pl

ac
er

45
°2

9'
41

" 

48
°2

73
2"

 

46
°2

7'
02

"

11
0°

14
'0

5"
 

11
5°

52
'5

6"
 

11
1°

59
'0

7"

M
er

en
sk

yR
ee

fP
G

E

U
nk

no
w

n

Pl
ac

er
A

u-
PG

E

C
za

m
an

sk
e 

an
d 

Z
ie

nt
ek

, 
19

85
 

Ja
ck

so
n,

 1
96

8
P

ag
e 

an
d 

D
oh

re
nw

en
d,

 
19

73
 

P
ag

e 
an

d 
ot

he
rs

, 
19

69
, 

19
72

 
Pe

op
le

s 
an

d 
H

ow
la

nd
, 1

94
0 

W
im

m
le

r, 
19

48
 

Z
ie

nt
ek

, 
19

93
 

Z
ie

nt
ek

, 
19

93

P
ag

e 
an

d 
ot

he
rs

, 
19

76

C
za

m
an

sk
e 

an
d 

Z
ie

nt
ek

, 
19

85
W

im
m

le
r, 

19
48

C
za

m
an

sk
e 

an
d 

Z
ie

nt
ek

, 
19

85
Pe

op
le

s 
an

d 
H

ow
la

nd
, 1

94
0

Sc
ha

fe
r, 

19
37

W
im

m
le

r, 
19

48
C

za
m

an
sk

e 
an

d 
Z

ie
nt

ek
, 

19
85

P
ag

e 
an

d 
ot

he
rs

, 
19

69
, 

19
72

W
im

m
le

r, 
19

48
Z

ie
nt

ek
, 

19
93

C
za

m
an

sk
e 

an
d 

Z
ie

nt
ek

, 
19

85
 

Pa
ge

 a
nd

 N
ok

le
be

rg
, 

19
74

 
Z

ie
nt

ek
, 

19
93

 
C

za
m

an
sk

e 
an

d 
Z

ie
nt

ek
, 

19
85

H
ar

ri
so

n 
an

d 
ot

he
rs

, 
19

86
U

np
ub

. d
at

a*
B

ou
dr

ea
u 

an
d 

M
cC

al
lu

m
, 

19
86

C
za

m
an

sk
e 

an
d 

Z
ie

nt
ek

, 
19

85
H

ow
la

nd
 a

nd
 o

th
er

s,
 

19
36

D
ay

 a
nd

 R
ic

ha
rd

s,
 1

90
6

D
in

gm
an

, 1
93

2
E

m
m

on
s 

an
d 

C
al

ki
ns

, 
19

13
G

ea
ch

 a
nd

 C
he

lin
i, 

19
63

L
yd

en
, 

19
48

C
ab

ri
 a

nd
 L

aF
la

m
m

e,
 1

97
4

C
ab

ri
 a

nd
 o

th
er

s,
 1

97
5

C
za

m
an

sk
e 

an
d 

Zi
en

te
k,

 1
98

5
E

&
M

J2
, 

19
75

Pa
ge

 
an

d 
D

or
he

nw
en

d,
 

19
73

 
P

ag
e 

an
d 

N
ok

le
be

rg
, 

19
74

 
P

ag
e 

an
d 

ot
he

rs
, 

19
69

, 
19

72
, 

19
76

 
U

.S
. 

G
eo

lo
gi

ca
l 

S
ur

ve
y,

 
19

71
 

B
ow

 a
nd

 o
th

er
s,

 
19

82
 

C
za

m
an

sk
e 

an
d 

Z
ie

nt
ek

, 
19

85
 

T
od

d 
an

d 
ot

he
rs

, 
19

82
 

C
za

m
an

sk
e 

an
d 

Z
ie

nt
ek

, 
19

85

L
yd

en
, 1

94
8 

R
ow

e,
 

19
28

E
&

M
J2

, 
19

07
L

yd
en

, 
19

48

C
oo

pe
rit

e,
 la

ur
ite

, P
l-

Fe
 a

U
oy

 id
en

tif
ie

d.
 

45
0 

pp
b 

Pt
, 2

.3
 p

pm
 P

d,
 1

60
 p

pb
 R

h 
m

ax
. 

in
 c

hr
om

iti
te

 sa
m

pl
es

 (f
ir

e 
as

sa
y)

11
.3

 p
pm

 P
t+

Pd
 o

ve
r 

6 
in

., 
6.

17
 p

pm
 

Pt
+P

d 
ov

er
 4

 in
., 

su
rf

ac
e 

sa
m

pl
es

 (
fi

re
 

as
sa

y)
17

0 
pp

b 
Pt

, 4
70

 p
pb

 P
d,

 3
2 

pp
b 

R
h 

m
ax

. i
n 

su
rf

ac
e 

sa
m

pl
es

 (
fir

e 
as

sa
y)

N
o 

pu
bl

is
he

d 
PG

E
 d

at
a 

av
ai

la
bl

e 
fo

r t
hi

s 
ar

ea
N

o 
pu

bl
is

he
d 

PG
E

 d
at

a 
av

ai
la

bl
e 

fo
r t

hi
s 

ar
ea

11
0 

pp
b 

Pt
, 8

9 
pp

b 
Pd

, 1
00

 p
pb

 R
h 

m
ax

. i
n 

ch
ro

m
iti

te
 sa

m
pl

es
 (

fir
e 

as
sa

y)

Su
rf

ac
e 

sa
m

pl
es

 e
xc

ee
d 

50
0 

pp
b 

Pt
+P

d 
(f

ire
as

sa
y)

 
48

0 
pp

b 
Pt

, 2
10

 p
pb

 P
d 

in
 fl

ot
at

io
n

co
nc

en
tra

te
 fr

om
 d

ril
l c

or
e 

(f
ire

 a
ss

ay
)

N
o 

pu
bl

is
he

d 
PG

E
 d

at
a 

av
ai

la
bl

e 
fo

r t
hi

s 
ar

ea
 

U
nv

er
if

ie
d 

re
po

rt
 o

f P
G

E

1.
4 

pp
m

 f
r, 

35
 p

pm
 P

t, 
44

 p
pm

 P
d 

in
 

su
lfi

de
-r

ic
h 

sa
m

pl
e

$1
.5

0/
to

n 
Pt

 in
 c

on
ce

nt
ra

te
s,

 c
on

ce
nt

ra
tio

n 
fa

ct
or

 n
ot

 k
no

w
n

O
nl

y 
pr

od
uc

er
 o

f P
G

E
 a

s 
pr

im
ar

y 
co

m
m

od
ity

 in
 th

e 
co

nt
er

m
in

ou
s 

U
.S

.

O
nl

y 
pr

od
uc

er
 o

f P
G

E
 a

s 
pr

im
ar

y 
co

m
m

od
ity

 in
 th

e 
co

nt
er

m
in

ou
s 

U
.S

.

N
o 

pu
bl

is
he

d 
PG

E
 d

at
a 

av
ai

la
bl

e 
fo

r t
hi

s 
ar

ea
 

U
nv

er
if

ie
d 

re
po

rt
 o

f P
G

E

A
ss

ay
s 

ga
ve

 $
4-

18
A

on
 P

t i
n 

go
ld

 o
re

 
(a

na
ly

tic
al

 m
et

ho
d 

un
kn

ow
n)



Ta
bl

e 
1.

 L
is

t o
f p

la
tin

um
-g

ro
up

-e
le

m
en

t (
PG

E)
 o

cc
ur

re
nc

es
 w

ith
in

 th
e 

co
nt

er
m

in
ou

s 
U

ni
te

d 
St

at
es

 th
at

 a
re

 c
on

ta
in

ed
 in

 th
e 

U
.S

. G
eo

lo
gi

ca
l S

ur
ve

y'
s 

M
in

er
al

 R
es

ou
rc

e 
D

at
a 

Sy
st

em
 (

M
R

D
S

) 
C

on
ti

nu
ed

M
ap

 
M

R
D

S 
Pr

op
er

ty
 n

am
e 

nu
m

be
r 

re
co

rd
 

nu
m

be
r

C
ou

nt
y 

La
tit

ud
e 

Lo
ng

itu
de

 
D

ep
os

it 
ty

pe
(n

or
th

) 
(w

es
t) 

(P
ub

lis
he

d 
m

od
el

 n
am

es
_
_
_
 

_
_

_
_

_
_

_
_

u
se

d
 w

he
re

 a
pp

lic
ab

le
)

R
ef

er
en

ce
s c

ite
d 

in
 M

R
D

S 
re

co
rd

s
L

ev
el

 o
f P

G
E

 k
no

w
le

dg
e

M
on

ta
na

 C
on

tin
ue

d
64

 
SP

01
09

2 
W

es
t 

F
or

k 
C

r-
P

t 
(T

ut
tl

e)

65
 

M
P0

01
02

 
W

es
t F

or
k 

E
as

t (
ad

it)

66
 

M
06

00
89

 
W

es
t F

or
k 

G
 (T

ay
lo

r-
 

Fr
y)

67
 

SP
01

08
9 

W
es

t F
or

k 
W

es
t 

* 
M

P0
00

93
 

W
hi

te
 C

lo
ud

Sw
ee

t G
ra

ss
 

45
°2

2'
54

"
11

0°
00

34
" 

PG
E

-e
nr

ic
he

d 
st

ra
tif

or
m

 
ch

ro
m

iti
te

 (n
o 

m
od

el
)

Sw
ee

t G
ra

ss
 

Sw
ee

t G
ra

ss

Sw
ee

t G
ra

ss
 

Sa
nd

er
s

4S
°2

3'
56

" 
10

9°
S8

'0
5"

 
M

ei
en

sk
y 

R
ee

f P
G

E

45
°2

2'
57

" 
11

0°
00

'1
6"

 
B

us
hv

el
dC

r

45
°2

4'
16

" 
11

0°
00

>2
2"

 
M

er
en

sk
y 

R
ee

f P
G

E

47
°1

6'
04

" 
11

4°
24

'4
0t

l
R

ev
ai

s 
C

re
ek

 C
u-

A
u-

PG
E

 
(n

o 
m

od
el

)

Z
ie

nt
ek

, 
19

93

C
za

m
an

sk
e 

an
d 

Z
ie

nt
ek

, 
19

85
 

Se
ge

rs
tr

om
 a

nd
 C

ar
ls

on
, 1

98
2

C
za

m
an

sk
e 

an
d 

Z
ie

nt
ek

, 
19

85
H

ow
la

nd
, 

19
55

P
ag

e 
an

d 
ot

he
rs

, 
19

69
, 

19
72

Sc
ha

fe
r, 

19
37

W
im

m
le

r, 
19

48
C

za
m

an
sk

e 
an

d 
Z

ie
nt

ek
, 

19
85

C
ro

w
le

y,
 

19
63

D
ril

lin
g 

in
di

ca
te

s 
3.

8 
m

ill
io

n 
to

ns
 a

t 0
.0

2 
oz

/to
n 

Pt
 a

nd
 0

.0
5 

oz
/to

n 
Pd

 o
ve

r 4
-f

t 
th

ic
kn

es
s

N
o 

pu
bl

is
he

d 
PG

E
 d

at
a 

av
ai

la
bl

e 
fo

r t
hi

s
ar

ea
A

na
ly

tic
al

 d
at

a 
of

 8
 p

pm
 P

t, 
11

 p
pm

 P
d,

 1
.7

 
pp

m
 R

h 
m

ax
. i

n 
ch

ro
m

iti
te

s 
sa

m
pl

es
 (

fir
e

N
o 

pu
bl

is
he

d 
PG

E
 d

at
a 

av
ai

la
bl

e 
fo

r t
hi

s 
ar

ea
U

nv
er

if
ie

d 
re

po
rt

 o
f P

G
E

N
ev

ad
a

M
03

10
94

 
A

zu
ri

te
M

in
e

M
24

22
61

 
B

.C
.H

. 
M

in
er

al
s 

C
o.

 
Pr

op
er

ty

M
24

22
42

 
B

os
s 

M
in

e

C
la

rk

Es
m

er
al

da

C
la

rk

35
04

93
4-

38
°0

13
3"

 

35
°4

9'
10

"

1i
5°

33
37

tt 
Po

ly
m

et
aU

ic
 re

pl
ac

em
en

t

C
om

st
oc

k 
ep

ith
er

m
al

 
ve

in
s?

11
5°

34
'1

1"
 

Po
ly

m
et

al
lic

 re
pl

ac
em

en
t

* 
M

23
41

45
 

C
op

pe
r C

an
yo

n 
op

en
 

pi
t M

in
e

3 
M

P0
02

64
 

C
ot

to
n w

oo
d 

C
aj

iy
on

 
ar

ea
4 

M
06

04
49

 
Fo

rd
 M

in
e

M
23

22
65

 
G

ib
el

li
ni

M
an

ga
ne

se
 M

in
e

L
an

de
r

40
°3

3'
20

tt
II

TQ
TO

O
" 

Po
rp

hy
ry

 C
u,

 s
ka

m
 

re
la

te
d

C
hu

rc
hi

ll
39

°4
73

1"
 

11
8°

08
'4

1"
 

U
nk

no
w

n 

40
°0

4'
05

" 
11

80
ir

5
2
" 

U
nk

no
w

n

H
ew

et
t, 

19
31

 
K

no
pf

, 
19

15
L

on
gw

el
l a

nd
 o

th
er

s,
 1

96
5 

A
lb

er
s 

an
d 

St
ew

ar
t, 

19
72

 
K

no
pf

, 
19

21
 

U
np

ub
. d

at
a*

B
ea

U
96

3
C

ra
m

pt
on

, 
19

16
H

ew
et

t, 
19

31
K

en
ne

dy
, 

19
15

K
no

pf
, 

19
15

L
ec

hl
er

 a
nd

 H
su

, 
19

88
L

in
d 

an
d 

ot
he

rs
, 

19
23

L
on

gw
el

l 
an

d 
ot

he
rs

, 
19

65
M

ud
d,

 
19

15
U

np
ub

. d
at

a1"
B

la
ke

 a
nd

 o
th

er
s, 

19
78

N
as

h 
an

d 
Th

eo
do

re
, 1

97
1

Pa
ge

 a
nd

 o
th

er
s,

 1
97

8
R

ob
er

ts
 a

nd
 A

rn
ol

d,
 1

96
5

Sa
ye

rs
 a

nd
 o

th
er

s,
 1

96
7

St
ag

er
, 

19
77

T
he

od
or

e 
an

d 
B

la
ke

, 
19

75
, 

19
78

U
np

ub
. 

da
ta

U
nv

er
if

ie
d 

re
po

rt
 o

f 0
.0

2 
oz

/to
n 

PG
E

 in
 

ja
ro

si
te

 (a
na

ly
tic

al
 m

et
ho

d 
un

kn
ow

n)

U
na

bl
e 

to
 fi

nd
 s

ou
rc

e 
of

 P
G

E
 d

at
a

Pr
od

uc
ed

 a
bo

ut
 1

,2
68

 o
z 

Pt
+P

d

E
ur

ek
a

39
°1

23
0"

Jo
hn

so
n,

 1
97

7 
M

oo
re

, 1
97

1 
be

ev
es

 -
rd

X
r 

U
np

ub
. 

da
ta

\\
ff

O
ST

O
r 

PG
E

-e
nr

ic
he

d 
bl

ac
k 

sh
al

e 
B

in
yo

n,
 1

94
8 

(n
o 

m
od

el
)

19
55

C
or

nw
al

l, 
19

66
L

ec
hl

er
 a

nd
 H

su
, 

19
88

L
ec

hl
er

 a
nd

 o
th

er
s,

 1
98

8
R

ob
er

ts
 a

nd
 o

th
er

s,
 1

96
7 

U
np

ub
. d

at
a*

20
 p

pb
 P

d 
m

ax
. i

n 
ro

ck
 sa

m
pl

e;
 1

0 
pp

m
 P

d 
in

 g
ol

d 
sa

m
pl

e 
(f

ir
e 

as
sa

y)

34
0 

pp
b 

Pt
, 9

30
 p

pb
 P

d,
 3

0 
pp

b 
R

h 
in

 r
oc

k
sa

m
pl

e 
(f

ir
e 

as
sa

y)
 

69
 p

pb
 P

t, 
64

0 
pp

bP
d,

 2
2 

pp
b 

R
h 

in
 ir

on
or

e 
sa

m
pl

e 
(f

ire
 a

ss
ay

)

62
6 

pp
bP

t, 
45

 p
pb

 P
d,

 3
7 

pp
b 

37
 p

pb
 R

h 
in

 
m

il



M
P0

01
09

 
G

in
ge

rlo
ad

C
la

rk
35

°2
8'

5r
 

11
5°

07
'4

4"
 

Po
ly

m
et

af
fic

 v
ei

ns

10

M
04

53
52

 
G

ol
de

n 
C

ha
rio

t M
in

e 
C

la
rk

M
04

S3
S4

 
G

re
at

 E
as

te
rn

 
C

la
rk

M
23

41
47

 
Ir

on
 C

an
yo

n 
pl

ac
er

 
La

nd
er

M
05

54
60

 
K

dl
y 

M
in

es
, I

nc
. 

Es
m

ex
al

da
 

M
04

S3
SS

 
K

ey
 W

es
t 

C
la

rk

M
03

12
97

 
Li

be
rty

 P
it 

M
04

6S
68

 
N

at
om

as
 P

la
ce

rs

11
 

M
04

S3
S6

 
O

ro
A

m
ig

oM
in

e

M
04

66
S7

 
R

ob
in

so
n 

D
is

tri
ct

W
hi

te
 P

in
e 

La
nd

er

C
la

rk

M
24

17
36

 
Pl

at
in

um
-P

al
la

di
um

 
W

hi
te

 P
in

e 
oc

cu
rr

en
ce

W
hi

te
 P

in
e

35
°5

0'
16

"
Po

ly
m

et
af

fic
 le

pl
ac

em
en

t

36
°3

73
2"

 
11

4°
08

'4
9"

 
M

ag
m

at
ic

 su
lfi

de
se

gr
eg

at
io

n 
(n

o 
m

od
el

)

40
°3

2'
57

" 
11

70
04

'5
7"

 
Pl

ac
er

 A
u-

PG
E

yj
°3

T2
5>

> 
n8

°0
13

1"
 

U
nk

no
w

n
" 

11
4°

09
'5

8"
 

M
ag

m
at

ic
 su

lfi
de

se
gr

eg
at

io
n 

(n
o 

m
od

el
)

39
°1

5'
28

" 
11

4°
59

'5
2"

 
Po

rp
hy

ry
 C

u,
 s

ka
m

re
la

te
d 

40
°3

1'
08

" 
11

7°
08

'1
3"

 
Pl

ac
er

 A
u-

PG
E

35
°5

0'
44

" 
II

S^
SX

E
" 

Po
ly

m
et

af
fic

 le
pl

ac
em

en
t

11
4°

09
'4

0"
 

Pl
ac

er
A

u-
PG

E

39
°1

5'
24

" 
11

4°
59

'5
5"

 
Po

rp
hy

ry
 C

u,
 s

ka
rn

 
re

la
te

d

L
ec

hl
er

, 
19

88
 

L
ec

hl
er

 a
nd

 H
su

, 
19

88

H
ew

et
t,

 
19

31
Lo

ng
w

el
l a

nd
 o

th
er

s, 
19

65
 

B
an

cr
of

t, 
19

10
 

B
ea

U
96

5 
C

om
w

aU
, 1

96
6 

N
ee

dh
am

 a
nd

 o
th

er
s, 

19
50

 
U

np
ub

. d
at

a*
Jo

hn
so

n,
 1

97
3a

P
ag

e 
an

d 
ot

he
rs

, 
19

78
R

ob
er

ts
 a

nd
 A

rn
ol

d,
 1

96
5

St
ag

er
, 1

97
7

T
he

od
or

e 
an

d 
R

ob
er

ts
, 

19
71

V
an

de
rb

ur
g,

 1
93

9
U

np
ub

. 
da

ta
B

an
cr

of
t,

 
19

10
B

ea
l, 

19
65

B
ow

 a
nd

 L
ou

ck
s,

 
19

91
C

om
w

aU
, 1

96
6

L
on

gw
el

l 
an

d 
ot

he
rs

, 
19

65
N

ee
dh

am
 a

nd
 o

th
er

s, 
19

50
U

np
ub

. d
at

a*
Sm

it
h,

 
19

76

H
ut

tl,
 1

95
0

Jo
hn

so
n,

 1
97

3a
R

ob
er

ts
 a

nd
 A

rn
ol

d,
 1

96
5

St
ag

er
, 1

97
7

Th
eo

do
re

 a
nd

 B
la

ke
, 1

97
5

V
an

de
rb

ur
g,

 1
93

9
H

ew
et

t,
 

19
31

K
no

pf
, 

19
15

Lo
ng

w
el

l a
nd

 o
th

er
s, 

19
65

B
ro

w
n,

 
19

83
Sm

ith
, 1

97
6

W
hi

te
br

ea
d 

an
d 

B
ro

w
n,

 1
98

4
Sm

it
h,

 
19

76

65
9 

pp
b 

Pt
 m

ax
. i

n 
ro

ck
 sa

m
pl

es
 (f

ire
as

sa
y)

. 
Ir

id
os

m
in

e,
 fe

rr
op

la
tin

um
id

en
tif

ie
d 

U
nv

er
ifi

ed
 re

po
rt 

of
 0

.5
 o

z/
to

n 
Pt

 in
 C

u-
be

ar
in

g 
or

e 
(a

na
ly

tic
al

 m
et

ho
d 

un
kn

ow
n)

 
0.

25
 o

z/
to

n 
Pt

 m
ax

. i
n 

or
e 

sa
m

pl
es

(a
na

ly
tic

al
 m

et
ho

d 
un

kn
ow

n)

2 
pp

b 
Pd

 in
 g

ol
d 

sa
m

pl
es

U
nv

er
ifi

ed
 re

po
rt 

of
 P

G
E

Sm
al

l b
yp

ro
du

ct
 P

G
E 

pr
od

uc
tio

n 
(1

0 
oz

 P
t, 

17
7 

oz
 P

d)
. 

PG
E 

co
ns

tit
ut

e 
25

-5
5 

pp
m

 o
f 

su
lfi

de
 sa

m
pl

es
 (a

na
ly

tic
al

 m
et

ho
d 

un
kn

ow
n)

B
yp

ro
du

ct
 P

G
E 

in
 s

m
el

te
r r

et
ur

ns
 (a

m
ou

nt
 

un
kn

ow
n)

 
U

na
bl

e t
o 

fin
d 

so
ur

ce
 o

f P
G

E 
da

ta

U
nv

er
ifi

ed
 re

po
rt 

of
 0.

11
 o

z/
to

n 
Pt

 m
ax

. i
n 

as
sa

ys
 o

f o
re

 m
at

er
ia

l (
an

al
yt

ic
al

 m
et

ho
d 

un
kn

ow
n)

0.
02

6 
oz

/to
n 

Pt
, 0

.0
54

 o
z/

to
n 

Pd
 m

ax
. i

n 
pa

nn
ed

 c
on

ce
nt

ra
te

 sa
m

pl
es

 (
fir

e 
as

sa
y)

B
yp

ro
du

ct
 P

G
E 

in
 s

m
el

te
r r

et
ur

ns
 (a

m
ou

nt
 

u
n
k
n
o
w

n
)_

_
_
_
_
_
_
_
_
_
_
_
_
_
_
_

N
ew

 J
er

se
y

M
P0

02
46

 
U

nn
am

ed
 P

G
E

 
oc

cu
rr

en
ce

40
°5

0'
14

" 
07

3°
58

'5
5"

 
M

ag
m

at
ic

 su
lfi

de
se

gr
eg

at
io

n 
(n

o 
m

od
el

)
G

ot
tf

ri
ed

 a
nd

 F
ro

el
ic

h,
 1

98
8 

G
ot

tf
ri

ed
 a

nd
 o

th
er

s,
 1

98
9

35
 p

pb
 P

t, 
20

0 
pp

b 
Pd

 m
ax

. i
n 

ro
ck

 sa
m

pl
es

 
(f

ire
 a

ss
a
y

)_
_

_
_

_
_

_
_

_
_

_
_

_
N

ew
 M

ex
ic

o
M

04
55

46
 

Ji
ca

ril
la

 G
ol

d 
Pl

ac
er

s 
Li

nc
ol

n

M
04

55
49

 
La

s A
m

m
as

 P
la

ce
rs

 
Si

er
ra

33
°5

1'
41

" 
10

S°
W

2r
 

Pl
ac

er
A

u-
PG

E

32
05

7'
05

" 
10

7°
30

'0
5"

 
Pl

ac
er

A
u-

PG
E

E
lli

s,
 

19
29

G
ri

sw
ol

d,
 1

95
9 

Jo
hn

so
n,

 1
97

2b
 

Li
nd

gr
en

 a
nd

 o
th

er
s, 

19
10

 
N

or
th

ro
p,

 
19

59
 

Se
ge

rs
tr

om
 a

nd
 R

yb
er

g,
 1

97
4 

H
ar

le
y,

 1
93

4 
Jo

hn
so

n,
 1

97
2b

 
Jo

ne
s,

 
19

04
 

Li
nd

gr
en

 a
nd

 o
th

er
s, 

19
10

 
N

or
th

ro
p,

 
19

59

U
nv

er
ifi

ed
 re

po
rt 

of
 P

G
E

U
nv

er
ifi

ed
 re

po
rt 

of
 P

G
E



Ta
bl

e 
1. 

Li
st

 o
f p

la
tin

um
-g

ro
up

-e
le

m
en

t (
PG

E)
 o

cc
ur

re
nc

es
 w

ith
in

 th
e 

co
nt

er
m

in
ou

s U
ni

te
d 

St
at

es
 th

at
 a

re
 c

on
ta

in
ed

 in
 th

e 
U

.S
. G

eo
lo

gi
ca

l S
ur

ve
y'

s 
M

in
er

al
 R

es
ou

rc
e 

D
at

a 
Sy

st
em

 (
M

R
D

S)
 C

on
tin

ue
d

M
ap

 
M

RD
S 

Pr
op

er
ty

 n
am

e 
nu

m
be

r 
re

co
rd

 
nu

m
be

r

C
ou

nt
y 

La
tit

ud
e 

Lo
ng

itu
de

 
(n

or
th

) 
(w

es
t)

D
ep

os
it 

ty
pe

 
(P

ub
lis

he
d 

m
od

el
 n

am
es

 
us

ed
 w

he
re

 a
pp

lic
ab

le
)

R
ef

er
en

ce
s c

ite
d 

in
 M

RD
S 

re
co

rd
s

Le
ve

l o
f P

G
E 

kn
ow

le
dg

e

N
ew

 M
ex

ic
o  
 C

on
tin

ue
d

* 
M

04
63

90
 

O
rti

z o
pe

n 
pi

t M
in

e

* 
M

04
55

48
 

R
ed

 R
iv

er
 D

ist
ric

t 

1 
D

01
15

50
 

Sa
nt

aR
ita

M
in

e

* 
M

04
55

45
 

Ta
m

pa
 M

in
e 

* 
M

04
55

47
 

Te
co

lo
te

 Ir
on

 D
is

tri
ct

Sa
nt

a 
Fe

 
35

°2
0'

10
" 

10
6°

09
'0

1"

Ta
os

 
36

°4
2'

23
" 

10
5°

24
'1

0"
 

G
ra

nt
 

32
°4

73
1"

 
10

8°
03

'5
9"

R
io

A
rr

ib
a 

36
°3

9'
18

" 
10

6°
08

35
" 

Li
nc

ol
n 

34
°0

3'
43

" 
10

50
41

'4
1"

Sa
do

 e
pi

th
er

m
al

 v
ei

ns
?

Cl
im

ax
 M

o 

Po
rp

hy
ry

 C
u

Sa
do

 e
pi

th
er

m
al

 v
ei

ns
? 

Pl
ac

er
 A

u-
PG

E

B
ac

hm
an

, 1
97

5 
D

al
e 

an
d 

M
cK

in
ne

y,
 1

95
9 

El
st

on
, 1

96
7 

Jo
ne

s,
 1

90
4 

Li
nd

gr
en

 a
nd

 o
th

er
s, 

19
10

 
M

cQ
ui

st
on

 a
nd

 S
ho

em
ak

er
, 1

98
1*

 
N

or
th

ro
p,

 
19

59
 

O
w

en
 a

nd
 C

ox
, 

18
65

 
U

np
ub

. d
at

a"
1 

C
la

rk
 a

nd
 R

ea
d,

 1
97

2 
Fa

in
, 

19
10

 
Li

nd
gr

en
 a

nd
 o

th
er

s, 
19

10
 

Pa
rk

 a
nd

 M
cK

in
la

y,
 1

94
8 

R
ee

d,
 1

92
2*

 
Sc

hi
lli

ng
, 1

95
6,

 1
96

0 
U

np
ub

. d
at

a"
1 

E
le

va
to

rs
kl

, 
19

83
 

El
lis

, 1
92

9 
G

ib
so

n 
an

d 
Tr

uj
ill

o,
 1

96
6 

H
ut

d,
 1

93
9 

Jo
ne

s,
 1

90
4 

Sc
hi

lli
ng

, 1
96

5 
Sp

en
ce

r a
nd

 P
ai

ge
, 1

93
5 

U
SG

S-
U

SB
M

5,
 1

96
9,

 1
97

0 
U

np
ub

. d
at

a"
1 

B
in

gl
er

, 1
96

8,
 1

97
4 

Jo
ne

s,
 

19
04

 
Li

nd
gr

en
 a

nd
 o

th
er

s, 
19

10
 

N
or

th
ro

p,
 

19
59

 
U

np
ub

. d
at

a"
1 

Li
nd

gr
en

 a
nd

 o
th

er
s, 

19
10

 
N

or
th

ro
p,

 
19

59

A
ss

ay
 g

av
e 

0.
04

8 
oz

A
on

 Ir
 in

 g
ol

d 
sa

m
pl

e 
(a

na
ly

tic
al

 m
et

ho
d 

un
kn

ow
n)

U
na

bl
e 

to
 fi

nd
 s

ou
rc

e 
of

 P
G

E 
da

ta

B
yp

ro
du

ct
 P

G
E 

in
 s

m
el

te
r r

et
ur

ns
 (a

m
ou

nt
 

un
kn

ow
n)

U
nv

er
ifi

ed
 re

po
rt 

of
 P

G
E 

U
nv

er
ifi

ed
 re

po
rt 

of
 P

G
E

N
ew

 Y
or

k
1 

M
P0

01
10

 
Fo

nd
a 

2 
M

04
54

21
 

Pl
at

ts
bu

rg

M
on

tg
om

er
y 

42
°5

71
4"

 
07

4°
22

122
" 

C
lin

to
n 

44
°4

1'
41

" 
07

3°
26

'5
2"

Pt
 in

 p
yr

ob
itu

m
en

 (n
o 

m
od

el
) 

G
la

ci
al

 e
rr

at
ic

 (n
o 

m
od

el
)

P
ar

ne
ll

, 
19

88
 

K
em

p,
 

19
02

Pt
 id

en
tif

ie
d 

as
 in

cl
us

io
ns

 in
 p

yr
ob

itu
m

en
 b

y 
SE

M
 

G
la

ci
al

 e
rr

at
ic

 (n
ug

ge
t )

w
ith

 4
6%

 P
G

E 
an

d 
54

%
 c

hr
om

ite
N

or
th

 C
ar

ol
in

a
1 

K
00

18
83

 
A

dd
ie

K
00

18
92

 
B

al
sa

m
 G

ap

K
00

18
88

 
B

uc
k 

C
re

ek

Ja
ck

so
n 

35
°2

3'
55

" 
08

3°
09

31
" 

Po
di

fo
rm

 c
hr

om
ile

Ja
ck

so
n 

35
°2

53
2"

 
08

3°
05

'4
4"

 
Po

di
fo

rm
 c

hr
om

ite

C
la

y 
35

°0
4'

56
" 

08
3°

37
'0

3"
 

Po
di

fo
rm

 c
hr

om
ite

H
un

te
r, 

19
41

H
un

te
r a

nd
 o

th
er

s,
 1

94
2

La
rr

ab
ee

 a
nd

 S
w

ee
ne

y,
 1

96
8

L
ip

in
, 

19
84

M
un

do
ck

 a
nd

 H
um

te
r, 

19
46

H
un

te
r, 

19
41

La
rr

ab
ee

 a
nd

 S
w

ee
ne

y,
 1

96
8

L
ip

in
, 

19
84

H
un

te
r, 

19
41

La
rr

ab
ee

 a
nd

 S
w

ee
ne

y,
 1

96
8

L
ip

in
, 

19
84

21
 p

pb
 P

di
n 

ch
ro

m
ite

-b
ea

rin
g 

du
ni

te
 s

am
pl

e 
(f

ire
 a

ss
ay

)

10
 p

pb
 P

d 
in

 c
hr

om
ite

-b
ea

rin
g 

du
ni

te
 sa

m
pl

e 
(f

ire
 a

ss
ay

)

11
 p

pb
 P

d 
in

 c
hr

om
ite

-b
ea

rin
g 

du
ni

te
 s

am
pl

e 
(f

ire
 a

ss
ay

)



K
00

17
26

 
D

em
oc

ra
t

B
un

co
m

be
 

35
°4

7'
09

" 
08

2°
29

'5
3"

 
Po

di
fo

nn
 c

hr
om

ite

K
00

18
86

 
D

ep
os

it 
N

um
be

r 9
 

M
ac

on

M
04

54
19

 
M

as
on

s 
B

ra
nc

h 
M

ac
on

M
04

S6
43

 
N

ed
 W

ils
on

 B
ra

nc
h 

M
ac

on

" 
08

3°
16

37
" 

Po
di

fo
nn

 c
hr

om
ite

35
°1

53
1"

 
08

3°
22

'4
2"

 
Pl

ac
er

 A
u-

PG
E

35
°1

6'
09

" 
08

3°
21

'5
1"

 
Pl

ac
er

A
u-

PG
E

C
ar

pe
nt

er
 a

nd
 H

al
e,

 1
96

1
H

un
te

r, 
19

41
L

ar
ra

be
e 

an
d 

Sw
ee

ne
y,

 1
%

8
L

ip
ln

, 
19

84
C

on
ra

d 
an

d 
ot

he
rs

, 1
96

3
H

un
te

r, 
19

41
L

ar
ra

be
e 

an
d 

Sw
ee

ne
y,

 1
96

8
L

ip
ln

, 
19

84
M

ur
do

ck
 a

nd
 H

un
te

r, 
19

46
C

oo
k 

an
d 

B
ur

ne
ll,

 1
99

0
H

id
de

n 
an

d 
Pr

at
t, 

18
98

K
em

p,
 

19
02

U
np

ub
. d

at
a"

1
C

oo
k 

an
d 

B
ur

ne
ll,

 1
99

0
H

id
de

n,
 

18
98

K
em

p,
 

19
02

M
06

05
62

 
A

nd
er

so
n

42
°1

5'
48

" 
12

3°
41

'2
3"

 
Pl

ac
er

A
u-

PG
E

M
06

06
39

 
A

da
s 

G
ol

d 
D

re
dg

in
g 

Jo
se

ph
in

e 
42

°0
6'

48
" 

12
3°

32
'2

3"
 

Pl
ac

er
A

u-
PG

E

M
06

05
70

 
B

ea
r P

la
ce

r

M
01

37
16

 
B

en
so

n 
Pl

ac
er

M
06

16
36

 
B

ig
 B

ea
r

M
06

07
83

 
B

ig
 F

ou
r P

la
ce

r

M
06

10
05

 
B

ig
 S

un
sh

in
e

Jo
se

ph
in

e 

Jo
se

ph
in

e

42
°1

3'
08

" 
12

3°
42

'4
5"

 
Pl

ac
er

A
u-

PG
E

42
°3

87
5"

 
12

3°
29

W
 

Pl
ac

er
A

u-
PG

E

42
°2

4t
ll

" 
12

3°
36

'2
9"

 
Po

di
fo

rm
 c

hr
om

ite

Jo
se

ph
in

e 
42

03
01

5"
 

12
3°

29
X

)7
" 

Pl
ac

er
A

u-
PG

E

C
ar

ls
on

 a
nd

 o
th

er
s,

 1
98

5
O

D
G

M
I7

, 1
94

1
Th

ay
er

, 
19

40
D

ay
 a

nd
 R

ic
ha

rd
s,

 1
90

6
E

&
M

J
2,

 1
91

6
O

D
G

M
I7

, 
19

52
R

am
p 

an
d 

Pe
te

rs
on

, 1
 9

79
B

ro
ok

s 
an

d 
R

am
p,

 1
96

8
M

in
in

g 
W

or
ld

, 
19

41
O

D
G

M
I7

, 1
95

2
R

am
p 

an
d 

Pe
te

rs
on

, 1
97

9

O
D

G
M

I7
, 1

95
2

R
am

p 
an

d 
Pe

te
rs

on
, 1

97
9

O
D

G
M

I7
, 

19
52

R
am

p 
an

d 
Pe

te
rs

on
, 1

97
9

Pa
ge

 a
nd

 o
th

er
s,

 1
97

5
R

am
p,

 1
96

1
R

am
p 

an
d 

Pe
te

rs
on

, 1
97

9
U

np
ub

. d
at

a"
1

D
ff

le
r, 

19
14

C
ur

ry
42

°4
2'

56
" 

12
4°

18
'2

0t
l 

Pl
ac

er
A

u-
PG

E

Pa
rk

s 
an

d 
Sw

ar
de

y,
 1

91
6 

R
am

p 
an

d 
B

ro
ok

s,
 1

96
9 

R
am

p 
an

d 
Pe

te
rs

on
, 1

97
9

O
D

G
M

I7
, 

19
40

R
am

p 
an

d 
ot

he
rs

, 1
97

7

12
 p

pb
 P

d 
in

 c
hr

om
ite

-b
ea

ri
ng

 d
um

'te
 s

am
pl

e 
(f

ire
 a

ss
ay

)

11
 p

pb
 P

d 
in

 c
hr

om
ite

-b
ea

rin
g 

du
ra

'te
 s

am
pl

e 
(f

ire
 a

ss
ay

)

M
ic

ro
sc

op
ic

 id
en

tif
ic

at
io

n 
of

 sp
er

ry
lit

e.
 

Pa
nn

ed
 c

on
ce

nt
ra

te
s 

in
 a

re
a 

co
nt

ai
ne

d 
20

0 
pp

b 
Pt

 m
ax

. (
ne

ut
ro

n 
ac

tiv
at

io
n)

M
ic

ro
sc

op
ic

 id
en

tif
ic

at
io

n 
of

 sp
er

ry
lit

e.
 

Pa
nn

ed
 c

on
ce

nt
ra

te
s i

n 
ar

ea
 c

on
ta

in
ed

 2
00

 
pp

b 
Pt

 m
ax

. (
ne

ut
ro

n 
ac

tiv
at

io
n)

* 8

M
04

54
20

 

K
00

18
84

T.
T.

 E
rw

in
 M

in
e 

W
eb

st
er

R
ut

he
rf

or
d 

Ja
ck

so
n

35
02

9'
51

" 

35
°2

0'
20

"

08
1°

55
'0

8"
 

08
3°

12
'5

8"

Pl
ac

er
A

u-
PG

E
 

Po
di

fo
rm

 c
hr

om
ite

K
em

p,
 

19
02

 
S

he
pa

rd
, 

18
47

H
un

te
r, 

19
41

 
L

ar
ra

be
e 

an
d 

Sw
ee

ne
y,

 1
96

8 
L

ip
in

, 
19

84

U
nv

er
if

ie
d 

re
po

rt
 o

f P
G

E

39
 p

pb
 P

di
n 

ch
ro

m
ite

-b
ea

ri
ng

 d
um

'te
 s

am
pl

e 
(f

ire
 a

ss
ay

)

O
kl

ah
om

a
1 *

M
P0

01
04

 

D
00

28
88

G
le

n 
M

ou
nt

ai
ns

 
L

ay
er

ed
 C

om
pl

ex

W
oo

dr
uf

Fa
rm

K
io

w
a 

D
el

aw
ar

e

34
°4

9'
24

" 

36
°1

5W

09
8°

59
'1

0"
 

09
40

43
.5

7.
-

M
ag

m
at

ic
 su

lfi
de

 
se

gr
eg

at
io

n 
(n

o 
m

od
el

)

U
nk

no
w

n

C
oo

pe
r,

 
19

86
 

Po
w

el
l, 

19
86

U
np

ub
. d

at
a1"

3.
3 

pp
m

 P
t, 

1 .
4 

pp
m

 P
d 

m
ax

. i
n 

ro
ck

 
sa

m
pl

es
 (

an
al

ys
es

 b
y 

B
on

da
r a

nd
 C

le
gg

 
an

d 
by

 X
-r

ay
 A

ss
ay

 L
ab

or
at

or
ie

s)
 

U
na

bl
e 

to
 fi

nd
 s

ou
rc

e 
of

 P
G

E
 d

at
a

O
re

go
n

1
M

01
50

19
A

ja
xM

tn
e

G
ra

nt
44

02
1-

07
"

11
8°

45
'1

2"
Po

di
fo

rm
 c

hr
om

ite
A

lie
n,

 1
94

1 a
21

 p
pb

 P
d 

in
 c

hr
om

iti
te

 s
am

pl
e 

(f
ire

 a
ss

ay
)

$3
23

.1
0/

to
n 

Pt
 in

 c
on

ce
nt

ra
te

s,
 7

5 
Ib

 o
f 

co
nc

en
tra

te
s 

pe
r t

on
 o

f g
ra

ve
l (

gr
ad

e 
= 

ab
ou

t 1
4 

pp
m

). 
Sm

al
l b

yp
ro

du
ct

 P
G

E
 

pr
od

uc
tio

n

Sm
al

l b
yp

ro
du

ct
 P

G
E

 p
ro

du
ct

io
n 

(a
m

ou
nt

 
un

kn
ow

n)

U
na

bl
e 

to
 fi

nd
 s

ou
rc

e 
of

 P
G

E
 d

at
a 

U
nv

er
if

ie
d 

re
po

rt
 o

f P
G

E

PG
E

 b
el

ow
 u

pp
er

 1
0%

 o
f v

al
ue

s 
fo

r 
ch

ro
m

iti
te

 sa
m

pl
es

 (
fir

e 
as

sa
y)

Sm
al

l b
yp

ro
du

ct
 P

G
E

 p
ro

du
ct

io
n

U
nv

er
if

ie
d 

re
po

rt
 o

f P
G

E



Ta
bl

e 
1.

 L
is

t o
f p

la
tin

um
-g

ro
up

-e
le

m
en

t (
PG

E)
 o

cc
ur

re
nc

es
 w

ith
in

 th
e 

co
nt

er
m

in
ou

s U
ni

te
d 

St
at

es
 th

at
 a

re
 c

on
ta

in
ed

 in
 th

e 
U

.S
. G

eo
lo

gi
ca

l S
ur

ve
y'

s 
M

in
er

al
 R

es
ou

rc
e 

D
at

a 
Sy

st
em

 (
M

R
D

S
) 

C
on

ti
nu

ed
M

ap
 

M
R

D
S 

Pr
op

er
ty

 n
am

e 
C

ou
nt

y 
La

tit
ud

e 
Lo

ng
itu

de
 

D
ep

os
it 

ty
pe

 
nu

m
be

r 
re

co
rd

 
(n

or
th

) 
(w

es
t) 

(P
ub

lis
he

d 
m

od
el

 n
am

es
 

n
u
m

b
e
r_

_
_
_
_
_
_
_
_
_
_
_
_
_
_
_
_
_
_
_
_
_
_

_
_
_
_
_
_
_
_
_
_
_
_
_
_
_
u
se

d
 w

he
re

 a
pp

lic
ab

le
)

R
ef

er
en

ce
s c

ite
d 

in
 M

R
D

S 
re

co
rd

s
Le

ve
l o

f P
G

E
 k

no
w

le
dg

e

O
re

go
n 

C
on

tin
ue

d

N> oo

M
06

16
43

 
B

la
ck

 B
ea

r N
o.

 1
&

2
 

Jo
se

ph
in

e 
42

°0
1'

01
" 

12
3°

48
37

" 
Po

di
fo

rm
 c

hr
om

ite

M
06

17
96

 
B

ro
w

n 
T

ow
n 

M
04

54
63

 
B

uc
k 

G
ul

ch

Jo
se

ph
in

e 

B
ak

er

M
04

54
56

 
B

ul
l R

un
 C

re
ek

 P
la

ce
rs

 
G

ra
nt

 

M
04

68
13

 
B

yr
am

 G
ul

ch
 

G
ra

nt

M
01

SS
74

 
C

ap
eB

la
nc

o
C

ur
ry

8 
M

06
15

45
 

C
ar

te
r C

re
ek

 D
iv

id
e 

C
ur

ry
 

C
la

im

9 
M

06
11

80
 

C
as

s 
R

an
ch

 
Ja

ck
so

n

10
 

M
01

49
21

 
C

ha
m

be
rs

 M
in

e 
G

ra
nt

11
 

M
01

35
20

 
C

hi
ck

am
in

M
in

e 
C

oo
s

42
°0

5'
00

" 
12

3°
30

'5
1"

 
Pl

ac
er

 A
u-

PG
E

?

44
°4

5'
04

tt 
11

8°
16

'1
7"

 
Pl

ac
er

 A
u-

PG
E

44
°4

7I
45

" 
11

8°
23

'4
5"

 
Pl

ac
er

 A
u-

PG
E

44
°2

1'
04

" 
11

8°
56

'1
9"

 
Pl

ac
er

 A
u-

PG
E

42
04

8-
25

" 
12

4°
31

'5
2"

 
Pl

ac
er

 A
u-

PG
E

42
°1

2'
29

" 
12

3°
50

37
" 

Po
di

fo
rm

 c
hr

om
ite

42
°0

83
2"

 
12

2°
50

'5
8"

 
Po

di
fo

rm
 c

hr
om

ite

44
°2

1'
04

" 
11

8°
48

'4
9"

 
Po

di
fo

rm
 c

hr
om

ite

43
°1

7'
00

" 
12

4°
18

'1
7"

 
Pl

ac
er

 A
u-

PG
E

* 
M

02
52

55
 

C
hr

om
e 

B
ea

ch
 P

la
ce

r 
C

ur
ry

 
42

°5
3'

55
" 

12
4°

29
'1

7"
 

Pl
ac

er
 A

u-
PG

E
 

12
 

M
06

05
31

 
C

hr
om

e 
K

in
g 

N
o.

 3
 

Jo
se

ph
in

e 
42

°1
8'

44
" 

12
3°

49
'0

2"
 

Po
di

fo
rm

 c
hr

om
ite

13
 

M
06

17
50

 
C

hr
om

e 
R

id
ge

* 
M

06
15

01
 

C
of

fin
s

14
 

M
06

12
43

 
C

ol
um

bi
a

Jo
se

ph
in

e 
42

°2
6'

03
" 

12
3°

43
'1

8"
 

Po
di

fo
rm

 c
hr

om
ite

C
ur

ry
 

42
°2

9'
08

" 
12

4°
24

'0
0"

 
Pl

ac
er

 A
u-

PG
E

Jo
se

ph
in

e 
42

°3
8'

50
" 

12
3°

18
'4

8"
 

Pl
ac

er
 A

u-
PG

E

C
ar

ls
on

 a
nd

 o
th

er
s,

 1
98

5 
Pa

ge
 a

nd
 o

th
er

s,
 1

97
5 

R
am

p,
 1

96
1

Ra
m

p 
an

d 
Pe

te
rs

on
, 1

97
9 

D
ay

 a
nd

 R
ic

ha
rd

s,
 1

90
6

Br
oo

ks
 a

nd
 R

am
p,

 1
96

8 
H

ill
, 

19
19

 
O

D
G

M
I7

,1
93

9 
Br

oo
ks

 a
nd

 R
am

p,
 1

96
8 

R
am

p 
an

d 
B

ro
ok

s,
 1

96
9 

T
ha

ye
r,

 
19

77

B
la

ke
, 

18
54

G
ri

gg
s,

 1
94

6
O

D
G

M
I7

, 
19

40
R

am
p 

an
d 

ot
he

rs
, 

19
77

C
ar

ls
on

 a
nd

 o
th

er
s,

 1
98

5
R

am
p,

 1
96

1
R

am
p 

an
d 

ot
he

rs
, 1

97
7

C
ar

ls
on

 a
nd

 o
th

er
s,

 1
98

5
R

am
p,

 1
96

1
A

lie
n,

 1
94

1a
C

ar
ls

on
 a

nd
 o

th
er

s,
 1

98
5

H
un

dh
au

se
n 

an
d 

ot
he

rs
, 1

9S
6

O
D

G
M

I7
,1

94
1

T
ha

ye
r, 

19
40

W
es

tg
at

e,
 1

92
1

B
ro

ok
s 

an
d 

R
am

p,
 1

96
8

O
D

G
M

I7
, 

19
40

Pa
rd

ee
, 

19
34

R
am

p 
an

d 
ot

he
rs

, 
19

77
A

lie
n,

 1
94

1 a
C

ar
ls

on
 a

nd
 o

th
er

s,
 1

98
5

R
am

p,
 1

96
1

U
np

ub
. d

at
a*

C
ar

ls
on

 a
nd

 o
th

er
s,

 1
98

5
W

el
ls

 a
nd

 o
th

er
s,

 1
94

1
U

np
ub

. d
at

a*
O

D
G

M
I7

,1
94

0
Pa

rk
s 

an
d 

Sw
ar

tle
y,

 1
91

6
R

am
p 

an
d 

ot
he

rs
, 

19
77

Br
oo

ks
 a

nd
 R

am
p,

 1
96

8
D

ay
 a

nd
 R

ic
ha

rd
s, 

19
06

O
D

G
M

I7
,1

95
2

R
am

p 
an

d 
Pe

te
rs

on
, 1

97
9

PG
E

 b
el

ow
 u

pp
er

 1
0%

 o
f v

al
ue

s 
fo

r 
ch

ro
m

iti
te

 s
am

pl
es

 (f
ire

 a
ss

ay
)

$4
83

0/
to

n 
Pt

 fr
om

 1
46

 Ib
 ti

la
ni

fe
ro

us
 

he
m

at
ite

, c
on

ce
nt

ra
tio

n 
fa

ct
or

 n
ot

 k
no

w
n 

U
nv

er
if

ie
d 

re
po

rt
 o

f P
G

E

Sm
al

l b
yp

ro
du

ct
 P

G
E

 p
ro

du
ct

io
n 

(a
m

ou
nt

un
kn

ow
n)

 
30

0 
pp

b 
Pt

, 2
00

 p
pb

 P
d,

 1
0 

pp
b 

R
h 

fr
om

m
ag

ne
tic

 fr
ac

tio
n 

of
 p

an
ne

d 
co

nc
en

tra
te

s
(f

ire
 a

ss
ay

)
Sm

al
l b

yp
ro

du
ct

 P
G

E
 p

ro
du

ct
io

n 
(a

m
ou

nt
 

un
kn

ow
n)

26
 p

pb
 R

h 
in

 c
hr

om
iti

te
 s

am
pl

e 
(f

ire
 a

ss
ay

)

18
 p

pb
 P

d,
 2

6 
pp

b 
R

h 
m

ax
. i

n 
ch

ro
m

iti
te

 
sa

m
pl

es
 (

fir
e 

as
sa

y)
 

10
 p

pb
 P

d 
in

 c
hr

om
iti

te
 s

am
pl

e 
(f

ire
 a

ss
ay

)

0.
09

 o
z/

to
n 

Pt
 in

 c
on

ce
nt

ra
te

s,
 O

.S
 Ib

 
co

nc
en

tra
te

s 
fr

om
 8

 Ib
 s

am
pl

e 
(g

ra
de

=
 

ab
ou

t 1
90

 p
pb

)
U

nv
er

ifi
ed

 re
po

rt
 o

f P
G

E
14

 p
pb

 P
d 

m
ax

. i
n 

ch
ro

m
iti

te
 s

am
pl

es
 (

fir
e 

as
sa

y)

32
 p

pb
 R

h 
m

ax
. i

n 
ch

ro
m

iti
te

 s
am

pl
es

 (f
ire

U
nv

er
if

ie
d 

re
po

rt
 o

f P
G

E

$1
91

.4
0A

on
 P

t i
n 

co
nc

en
tra

te
s 

at
 1

:1
00

 
co

nc
en

tra
tio

n 
(g

ra
de

 =
 a

bo
ut

 2
 p

pm
)



15
 

M
04

54
60

 
C

om
pt

on
M

in
e 

G
ra

nt
 

44
°4

3'
57

" 
11

8°
46

'1
8"

 
Po

ly
m

et
al

lic
 v

ei
ns

?

16 17

M
06

17
94

 
C

or
bi

n
C

ur
ry

M
02

52
52

 
C

ry
st

al
 T

er
ra

ce
 P

la
ce

r 
C

ur
ry

 
M

06
05

36
 

D
ee

p 
G

or
ge

 C
hr

om
ite

 
Jo

se
ph

in
e

42
°4

8'
17

" 
12

4°
23

37
" 

Pl
ac

er
 A

u-
PG

E

42
°5

0'
55

" 
12

4°
27

'0
1"

 
Pl

ac
er

 A
u-

PG
E 

42
°1

8'
54

" 
12

3°
46

'5
5"

 
Po

di
fo

rm
 c

hr
om

ite

18
 

M
06

06
76

 
D

ee
p 

G
ra

ve
l 

M
in

e 
Jo

se
ph

in
e 

42
°0

43
0"

 
12

3°
39

'0
8"

 
Pl

ac
er

 A
u-

PG
E

19
 

M
06

17
95

 
D

iv
el

bi
ss

#2

M
04

54
62

 
D

ur
ke

e

20
 

M
01

3S
2S

 
Ea

gl
e 

M
in

e

C
ur

ry
 

42
04

8"
27

" 
12

4°
23

30
" 

Pl
ac

er
 A

u-
PG

E

B
ak

er
 

44
°3

0'
20

" 
11

7°
27

38
" 

Pl
ac

er
 A

u-
PG

E

C
oo

s
43

°1
1'

43
" 

12
4°

21
'4

3"
 

Pl
ac

er
A

u-
PG

E

21
 

M
06

18
24

 
Ea

gl
e 

M
ou

nt
ai

n 
C

ur
ry

 
42

°1
6'

16
" 

12
3°

49
33

" 
Po

di
fo

rm
 c

hr
om

ite
 

Pr
os

pe
ct

D
 

M
02

52
49

 
El

k 
R

iv
er

 P
la

ce
rs

 
C

ur
ry

 
42

°4
2'

24
" 

12
4°

20
'2

5"
 

Pl
ac

er
A

u-
PG

E 

* 
M

06
06

7S
 

Es
te

rle
y 

C
hr

om
e 

M
in

e 
Jo

se
ph

in
e 

42
°0

4'
42

" 
12

3°
37

'5
7"

 
Po

di
fo

rm
 c

hr
om

ite

22
 

M
06

06
74

 
E

st
er

le
y 

Pl
ac

er
 

Jo
se

ph
in

e 
42

°0
4'

08
" 

12
3°

38
'0

0"
 

Pl
ac

er
A

u-
PG

E

23
 

M
06

07
86

 
H

an
ag

an
Jo

se
ph

in
e 

42
°2

8'
15

" 
12

3°
30

W
" 

Pl
ac

er
A

u-
PG

E

E
&

M
J2

, 
19

16
H

ill
, 

19
19

O
D

G
M

I7
,1

94
1

Pa
rk

s 
an

d 
Sw

ar
tle

y,
 1

91
6

Q
ui

ri
ng

, 
19

62
D

in
er

, 1
90

2
O

D
G

M
I7

, 
19

40
P

ar
ks

 a
nd

 S
w

ar
tl

ey
, 

19
16

R
am

p 
an

d 
ot

he
rs

, 1
97

7
R

am
p 

an
d 

ot
he

rs
, 

19
77

C
ar

ls
on

 a
nd

 o
th

er
s,

 1
98

5
O

D
G

M
I7

,1
95

2
P

ag
e 

an
d 

ot
he

rs
, 

19
75

R
am

p,
 1

96
1

R
am

p 
an

d 
Pe

te
rs

on
, 1

97
9

U
np

ub
. d

at
a*

B
ro

ok
s 

an
d 

R
am

p,
 1

96
8

D
ill

er
, 

19
14

O
D

G
M

I7
,1

95
2

R
am

p 
an

d 
P

et
er

so
n,

 1
97

9
Sh

en
on

, 
19

33
B

og
gs

 a
nd

 B
al

dw
in

, 1
97

0
B

ro
ok

s 
an

d 
R

am
p,

 1
96

8
D

ill
er

, 1
90

2
P

ar
ks

 a
nd

 S
w

ar
tl

ey
, 

19
16

D
ay

 a
nd

 R
ic

ha
rd

s,
 1

90
6

L
in

dg
re

n,
 

19
12

O
D

G
M

I7
 1

93
9

Li
bb

ey
, 1

96
3

O
D

G
M

I7
, 

19
40

P
ar

de
e,

 
19

34
C

ar
ls

on
 a

nd
 o

th
er

s,
 1

98
5

R
am

p,
 1

97
5

R
am

p 
an

d 
ot

he
rs

, 1
97

7
O

D
G

M
I7

, 
19

40
R

am
p 

an
d 

ot
he

rs
, 

19
77

C
ar

ls
on

 a
nd

 o
th

er
s,

 1
98

5
O

D
G

M
I7

,1
95

2
Pa

ge
 a

nd
 o

th
er

s,
 1

97
5

R
am

p,
 1

96
1

R
am

p 
an

d 
Pe

te
rs

on
, 1

97
9

Sh
en

on
, 1

93
3

U
np

ub
. d

at
a*

B
ro

ok
s 

an
d 

R
am

p,
 1

96
8

D
in

er
, 1

91
4

M
er

tie
, 

19
69

O
D

G
M

I7
, 

19
52

R
am

p 
an

d 
Pe

te
rs

on
, 

19
79

Sh
en

on
, 

19
33

D
ill

er
, 

19
14

O
D

G
M

I7
,1

95
2

R
am

p 
an

d 
B

ro
ok

s,
 

19
69

R
am

p 
an

d 
Pe

te
rs

on
, 1

97
9

O
re

 s
ai

d 
to

 a
ss

ay
 1

.1 
oz

/to
n 

Pt
 (a

na
ly

tic
al

 
m

et
ho

d 
un

kn
ow

n)

Tr
ac

e 
IT

 re
po

rte
d 

in
 sa

nd
 c

on
ce

nt
ra

te
s 

(id
en

tif
ic

at
io

n 
m

et
ho

d 
un

kn
ow

n)

U
nv

er
ifi

ed
 re

po
rt 

of
 P

G
E

15
 p

pb
 P

d 
in

 c
hr

om
iti

te
 sa

m
pl

e 
(f

ire
 a

ss
ay

)

Sm
al

l b
yp

ro
du

ct
 P

G
E 

pr
od

uc
tio

n 
(a

m
ou

nt
 

un
kn

ow
n)

0.
38

4 
g 

PG
M

 re
co

ve
re

d 
fr

om
 2

2.
87

 g
 b

la
ck

- 
sa

nd
 c

on
ce

nt
ra

te
s, 

co
nc

en
tra

tio
n 

fa
ct

or
 n

ot
 

kn
ow

n 
(id

en
tif

ie
d 

vi
su

al
ly

)

$6
.6

0/
to

n 
Pt

 in
 c

on
ce

nt
ra

te
s,

 6
 Ib

 o
f 

co
nc

en
tra

te
s f

ro
m

 1
 to

n 
of

 g
ra

ve
l (

gr
ad

e 
= 

ab
ou

t 2
3 

pp
b)

B
la

ck
 sa

nd
 c

on
ce

nt
ra

te
 sa

id
 to

 a
ss

ay
 $

l/t
on

 
P

t,
 c

on
ce

nt
ra

tio
n 

fa
ct

or
 1

:2
 (g

ra
de

 =
 a

bo
ut

 
17

0 
pp

b)
30

 p
pb

 R
h 

m
ax

. i
n 

ch
ro

m
iti

te
 sa

m
pl

es
 (f

ire

U
nv

er
ifi

ed
 re

po
rt 

of
 P

G
E

PG
E 

be
lo

w
 u

pp
er

 1
0%

 o
f v

al
ue

s 
fo

r 
ch

ro
m

iti
te

 sa
m

pl
es

 (f
ire

 a
ss

ay
)

Sm
al

l b
yp

ro
du

ct
 P

G
E 

pr
od

uc
tio

n 
(a

m
ou

nt
 

un
kn

ow
n)

Sm
al

l b
yp

ro
du

ct
 P

G
E 

pr
od

uc
tio

n 
(a

m
ou

nt
 

un
kn

ow
n)



Ta
bl

e 
1. 

Li
st

 o
f p

la
tin

um
-g

ro
up

-e
le

m
en

t (
PG

E)
 o

cc
ur

re
nc

es
 w

ith
in

 th
e 

co
nt

er
m

in
ou

s 
U

ni
te

d 
St

at
es

 th
at

 a
re

 c
on

ta
in

ed
 in

 th
e 

U
.S

. G
eo

lo
gi

ca
l S

ur
ve

y'
s 

M
in

er
al

 R
es

ou
rc

e 
D

at
a 

Sy
st

em
 (

M
R

D
S

) 
C

on
ti

nu
ed

M
ap

 
nu

m
be

r
M

R
D

S 
re

co
rd

 
nu

m
be

r

Pr
op

er
ty

 n
am

e
C

ou
nt

y
La

tit
ud

e 
(n

or
th

)
Lo

ng
itu

de
 

(w
es

t)
D

ep
os

it 
ty

pe
 

(P
ub

lis
he

d 
m

od
el

 n
am

es
 

us
ed

 w
he

re
 a

pp
lic

ab
le

)

R
ef

er
en

ce
s c

ite
d 

in
 M

R
D

S 
re

co
rd

s
Le

ve
l o

f P
G

E
 k

no
w

le
dg

e

O
re

go
n  
 C

on
tin

ue
d

24
 

25 * 26

M
01

55
30

 

M
04

54
59

M
01

32
62

M
06

16
14

Fl
et

ch
er

 M
ye

rs
 

Pr
op

er
ty

 
Fo

st
er

Fr
y 

G
ul

ch
 M

in
e

G
ar

dn
er

 M
in

e

C
oo

s 

Li
nn

Jo
se

ph
in

e

C
ur

ry

43
°1

33
7"

 

44
°2

4'
55

"

42
°0

33
5"

42
01

1'
51

"

12
4°

22
'1

3"
 

12
2°

40
'1

1"

12
3°

38
'5

7"

12
3°

58
'5

1"

Pl
ac

er
A

u-
PG

E
 

Pl
ac

er
A

u-
PG

E

Pl
ac

er
A

u-
PG

E

Po
di

fo
rm

 c
hr

om
ite

O
D

G
M

I7
, 

19
40

D
ay

 a
nd

 R
ic

ha
rd

s,
 

19
06

 
L

in
dg

re
n,

 
19

12
Pa

rk
s 

an
d 

Sw
ar

tle
y,

 1
91

6

O
D

G
M

I7
, 1

95
2 

R
am

p 
an

d 
Pe

te
rs

on
, 1

97
9 

Sh
en

on
, 

19
33

C
ar

ls
on

 a
nd

 o
th

er
s,

 
19

85

0.
04

 o
z/

to
n 

A
u+

Pt
 in

 n
at

ur
al

 b
la

ck
 s

an
d 

ac
cu

m
ua

tio
n 

(a
na

ly
tic

al
 m

et
ho

d 
un

kn
ow

n)
 

$1
05

.6
0A

on
 P

t i
n 

co
nc

en
tr

at
es

, 
co

nc
en

tra
tio

n 
fa

ct
or

 n
ot

 k
no

w
n

U
na

bl
e 

to
 fi

nd
 s

ou
rc

e 
of

 P
G

E
 d

at
a

16
 p

pb
 P

d,
 4

00
 p

pb
 R

u 
in

 c
hr

om
iti

te
 s

am
pl

e

27
 

M
01

35
34

 
G

ei
ge

r C
re

ek
 M

in
es

, 
In

c.

D
 

M
04

S4
S8

 
G

ra
ni

te
 P

la
ce

rs

28
 

W
01

67
01

 
G

re
en

ho
rn

 P
la

ce
rs

(>
j

0
 

29
 

M
06

05
63

 
G

rif
fin

 C
hr

om
ite

30 31 32

M
04

54
67

 
G

rif
fit

h

M
01

46
22

 
H

.E
. P

ee
pl

es
, R

ob
er

t
B

ro
w

n 
W

00
06

90
 

H
an

na
 N

ic
ke

l M
in

e

M
06

06
10

 
H

aw
ks

 R
es

t V
ie

w

C
oo

s 
43

°0
5'

55
" 

12
4°

22
37

" 
Pl

ac
er

 A
u-

PG
E

G
ra

nt
 

44
°4

9I
18

" 
11

8°
26

'5
7"

 
Pl

ac
er

A
u-

PG
E

B
ak

er
, G

ra
nt

 
44

°4
0'

53
" 

11
8°

27
'1

4"
 

Pl
ac

er
A

u-
PG

E

Jo
se

ph
in

e 
42

°1
6'

06
" 

12
3°

41
'2

4"
 

Po
di

fo
rm

 c
hr

om
ite

G
ra

nt

U
ni

on
, 

W
al

lo
w

a

44
°4

7'
02

" 
11

8°
18

'4
7"

 
Pl

ac
er

A
u-

PG
E

45
°1

0W
 

U
T

2
3
W

" 
Pl

ac
er

A
u-

PG
E

 

42
°5

7'
40

" 
12

3°
26

'2
0"

 
L

at
er

iti
cN

i

C
ur

ry
42

°1
13

3"
 

12
3°

52
'0

0"
 

Po
di

fo
rm

 c
hr

om
ite

P
ag

e 
an

d 
ot

he
rs

, 
19

75
R

am
p,

 1
96

1
R

am
p 

an
d 

ot
he

rs
, 1

97
7

L
ib

be
y,

 1
96

3
O

D
G

M
I7

, 
19

40
B

ro
ok

s 
an

d 
R

am
p,

 1
96

8
L

um
b,

 
19

20
B

ro
ok

s 
an

d 
R

am
p,

 1
96

8
L

in
dg

re
n,

 
19

01
O

D
G

M
I7

,1
93

9,
19

41
Pa

rd
ee

 a
nd

 H
ew

et
t, 

19
14

C
ar

ls
on

 a
nd

 o
th

er
s,

 1
98

5
O

D
G

M
I7

,1
95

2
P

ag
e 

an
d 

ot
he

rs
, 

19
75

R
am

p,
 1

96
1

R
am

p 
an

d 
Pe

te
rs

on
, 1

97
9

U
np

ub
. d

at
a*

O
D

G
M

I7
, 

19
41

P
ar

de
e,

 
19

10
P

ar
de

e 
an

d 
H

ew
et

t, 
19

14
Pa

rk
s 

an
d 

Sw
ar

tle
y,

 1
91

6
C

al
if

or
ni

a 
M

in
in

g 
Jo

ur
na

l, 
19

66

B
og

er
t, 

I9
60

C
or

nw
al

l, 
19

66
,1

97
3

C
um

be
rl

id
ge

 a
nd

 C
ha

ce
, 1

96
8

H
ot

z,
 1

96
4

M
in

in
g 

Jo
ur

na
l o

f L
on

do
n,

 1
97

4
P

ag
e 

an
d 

ot
he

rs
, 

19
75

Pe
co

ra
 a

nd
 H

ob
bs

, 1
94

2
R

am
p,

 1
97

8
Sk

in
ne

r, 
19

73
U

np
ub

. d
at

a*
C

ar
ls

on
 a

nd
 o

th
er

s,
 

19
85

R
am

p,
 1

96
1

R
am

p 
an

d 
ot

he
rs

, 1
97

7

(f
ire

 a
ss

ay
)

U
nv

er
if

ie
d 

by
pr

od
uc

t P
G

E
 p

ro
du

ct
io

n 

U
nv

er
if

ie
d 

re
po

rt
 o

f P
G

E
 

U
nv

er
if

ie
d 

by
pr

od
uc

t P
G

E
 p

ro
du

ct
io

n

82
 p

pb
 R

h 
in

 c
hr

om
iti

te
 s

am
pl

e 
(f

ire
 a

ss
ay

)

1.
5 

oz
/to

n 
Pt

 in
 b

la
ck

-s
an

d 
co

nc
en

tr
at

e,
 

co
nc

en
tra

tio
n 

fa
ct

or
 n

ot
 k

no
w

n 
(a

na
ly

tic
al

 
m

et
ho

d 
un

kn
ow

n)

U
nv

er
ifi

ed
 re

po
rt

 o
f P

G
E

18
.7

8 
pp

b 
Pt

, 2
2.

19
 p

pb
 P

d,
 1

1.
53

 p
pb

 R
h,

 
48

.7
8 

pp
b 

Ir
, 

15
6.

22
 p

pb
 R

u 
av

g.
 f

or
 1

9 
ro

ck
 s

am
pl

es
 (

fi
re

 a
ss

ay
). 

T
he

se
 n

um
be

rs
 

ar
e 

pr
es

um
ed

 to
 b

e 
un

pu
b.

 d
at

a 
of

 N
.J

 
Pa

ge
, a

s 
th

ey
 d

o 
no

t a
pp

ea
r i

n 
19

75
 

re
fe

re
nc

e.

60
 p

pb
 R

h 
in

 c
hr

om
iti

te
 s

am
pl

e 
(f

ire
 a

ss
ay

)



33 * 34 35 36 * D * * * 37 38 39 * 40

M
01

32
61

 
H

ig
h 

G
ra

ve
l

M
06

21
80

 
H

ig
hl

an
d 

C
la

im

M
04

S4
61

 
H

ill
sb

or
o 

M
02

5S
18

 
H

in
dm

an
 P

la
ce

r

Jo
se

ph
in

e 
42

°0
2'

51
" 

12
3°

38
'2

3"
 

Pl
ac

er
 A

u-
PG

E

Ja
ck

so
n

W
as

hi
ng

to
n 

B
ak

er

M
02

52
50

 
H

ub
ba

rd
 C

re
ek

 B
ea

ch
 

C
ur

ry
Pl

ac
er

 
M

P0
02

62
 

Ill
in

oi
s R

iv
er

 su
lfi

de
 

Jo
se

ph
in

e
oc

cu
rr

en
ce

M
06

05
67

 
In

de
pe

nd
en

ce
 P

la
ce

r 
Jo

se
ph

in
e 

M
01

3S
3S

 
Io

w
a 

M
in

e 
C

oo
s

M
01

32
66

 
Jo

se
ph

in
e 

C
re

ek
 

Pl
ac

er
s

M
01

47
90

 
K

it 
C

ar
so

n 
G

ra
nt

M
04

S4
64

 
L

aG
ra

nd
e 

U
ni

on
M

01
SS

38
 

La
ne

 E
xt

en
si

on
 M

in
e 

C
oo

s
M

04
68

09
 

La
st

 C
ha

nc
e 

G
ra

nt

M
06

16
44

 
La

st
 D

rin
k 

N
o.

 1

M
02

5S
46

 
Li

be
rty

 C
hr

om
e 

G
ra

nt

M
04

68
08

 
Li

be
rty

 C
hr

om
e S

ou
th

 
G

ra
nt

M
04

68
14

 
Li

ttl
e 

In
di

an
 C

re
ek

 
G

ra
nt

M
04

68
12

 
Li

ttl
e P

in
e C

re
ek

 
G

ra
nt

M
06

15
74

 
Li

ttt
e 

Si
be

ria
 

C
ur

ry

M
06

16
S9

 
Lu

ck
y 

St
rik

e

42
°2

0'
02

" 
12

3°
09

'5
2"

 
Lo

w
-s

ul
fid

e A
u-

qu
ar

tz
 

ve
in

s?

45
°3

0'
01

" 
12

2°
59

'2
4"

 
Pl

ac
er

 A
u-

PG
E 

44
°4

1'
28

" 
11

8°
19

'0
6"

 
Pl

ac
er

A
u-

PG
E

42
°4

4'
02

" 
12

4°
28

'2
8"

 
Pl

ac
er

A
u-

PG
E

42
°2

5'
48

" 
12

4°
00

37
" 

A
co

je
 N

i-C
u-

PG
E?

(m
ag

m
at

ic
 s

ul
fi

de
 n

o
m

od
el

) 
42

°1
4'

40
" 

12
3°

41
'1

2"
 

Pl
ac

er
A

u-
PG

E

43
°0

6'
43

" 
12

4°
22

'0
9"

 
Pl

ac
er

A
u-

PG
E

Jo
se

ph
in

e 
42

°1
3'

17
" 

12
3°

42
31

" 
Pl

ac
er

A
u-

PG
E

44
°4

2'
04

" 
11

8°
31

'0
3"

 
Po

ly
m

et
af

fic
 v

ei
ns

?
45

°2
03

3"
 

11
80

05
'0

7"
 

Pl
ac

er
A

u-
PG

E
43

°1
1'

20
" 

12
4°

21
'5

0"
 

Pl
ac

er
A

u-
PG

E
44

°2
0'

28
" 

11
8°

44
'0

0"
 

Po
di

fo
rm

 c
hr

om
ite

Jo
se

ph
in

e 
42

°0
0'

45
" 

12
3°

47
38

" 
Po

di
fo

rm
 c

hr
om

ite

44
°1

9'
50

" 
11

8°
44

'1
0"

 
Po

di
fo

rm
 c

hr
om

ile

44
°1

93
9"

 
11

8°
44

'0
6"

 
Po

di
fo

rm
 c

hr
om

ite

44
°2

1'
06

" 
11

80
47

12
" 

Pl
ac

er
A

u-
PG

E

44
°2

2'
42

" 
11

8°
54

37
" 

Pl
ac

er
A

u-
PG

E

42
°1

63
6"

 
12

3°
50

'5
1"

 
Po

di
fo

rm
 c

hr
om

ite

Jo
se

ph
in

e 
42

°1
0'

25
" 

12
3°

40
'4

9"
 

Po
di

fo
rm

 c
hr

om
ite

B
ro

ok
s 

an
d 

R
am

p,
 1

96
8 

O
D

G
M

I7
,1

95
2 

Pa
rk

s 
an

d 
Sw

ar
tle

y,
 1

91
6 

R
am

p 
an

d 
Pe

te
rs

on
, 1

97
9 

Sh
en

on
, 

19
33

 
K

el
lo

gg
, 

19
22

 
M

er
tie

, 
19

69
 

O
D

G
M

I7
,1

94
3 

Pa
rk

s 
an

d 
Sw

ar
tle

y,
 1

91
6 

L
in

dg
re

n,
 

19
12

 
L

in
dg

re
n,

 
19

01

R
am

p 
an

d 
ot

he
rs

, 
19

77

Fo
os

e,
 

19
86

 
Pa

ge
 a

nd
 o

th
er

s, 
19

81

O
D

G
M

I7
, 

19
52

 
R

am
p 

an
d 

Pe
te

rs
on

, 1
97

9 
Li

bb
ey

, 1
96

3
O

D
G

M
I7

, 
19

40
P

ar
de

e,
 

19
34

B
ro

ok
s 

an
d 

R
am

p,
 

19
68

O
D

G
M

I7
, 

19
52

R
am

p 
an

d 
P

et
er

so
n,

 1
97

9
S

pe
nc

er
, 

19
71

O
D

G
M

I7
, 

19
41

 
L

in
dg

re
n,

 
19

12
O

D
G

M
I7

, 
19

40
 

St
ot

el
m

ey
er

, 
19

77
 

Th
ay

er
, 1

94
0

C
ar

ls
on

 a
nd

 o
th

er
s,

 1
98

5 
P

ag
e 

an
d 

ot
he

rs
, 

19
75

 
R

am
p,

 1
96

1
R

am
p 

an
d 

Pe
te

rs
on

, 1
97

9 
St

ot
el

m
ey

er
, 

19
77

 
Th

ay
er

, 1
94

0 
St

ot
el

m
ey

er
, 

19
77

 
Th

ay
er

, 1
94

0 
T

ha
ye

r,
 

19
77

T
ha

ye
r,

 
19

77

C
ar

ls
on

 a
nd

 o
th

er
s,

 1
98

5
P

ag
e 

an
d 

ot
he

rs
, 

19
75

R
am

p,
 1

96
1

R
am

p 
an

d 
ot

he
rs

, 1
97

7
U

np
ub

. d
at

a*
C

ar
ls

on
 a

nd
 o

th
er

s,
 1

98
5

P
ag

e 
an

d 
ot

he
rs

, 
19

75
R

am
p,

 1
96

1
R

am
p 

an
d 

Pe
te

rs
on

, 1
97

9
U

np
ub

. d
at

a*

U
na

bl
e t

o 
lo

ca
te

 s
ou

rc
e 

of
 P

G
E 

da
ta

B
yp

ro
du

ct
 P

G
E 

in
 s

m
el

te
r r

et
ur

ns
 (

0.
32

 
oz

/to
n,

 a
m

ou
nt

 u
nk

no
w

n)

U
nv

er
ifi

ed
 re

po
rt 

of
 P

G
E 

Sm
al

l b
yp

ro
du

ct
 P

G
E 

pr
od

uc
tio

n 
(O

.S
 o

z 
pe

r 
cl

ea
nu

p)
 

U
nv

er
ifi

ed
 re

po
rt 

of
 P

G
E

15
0 

pp
b 

Pt
, 5

00
 p

pb
 P

d 
m

ax
. s

ul
fid

e-
ric

h 
sa

m
pl

es
 (f

ire
 a

ss
ay

)

V
is

ua
l i

de
nt

ifi
ca

tio
n 

of
 P

G
M

 in
 b

la
ck

 sa
nd

s 

U
nv

er
ifi

ed
 re

po
rt 

of
 P

G
E

Sm
al

l b
yp

ro
du

ct
 P

G
E 

pr
od

uc
tio

n 
(a

m
ou

nt
 

un
kn

ow
n)

U
nv

er
ifi

ed
 re

po
rt 

of
 P

G
E 

U
nv

er
ifi

ed
 re

po
rt 

of
 P

G
E 

U
nv

er
ifi

ed
 re

po
rt 

of
 P

G
E 

0.
02

 o
z/

to
n 

Pt
 in

 s
to

ck
pi

le
 s

am
pl

e 
(f

ire

PG
E 

be
lo

w
 u

pp
er

 1
0%

 o
f v

al
ue

s 
fo

r 
ch

ro
m

iti
te

 sa
m

pl
es

 (f
ire

 a
ss

ay
)

0.
02

 o
z/

to
n 

Pt
 in

 s
to

ck
pi

le
 sa

m
pl

e 
(f

ire
 

as
sa

y)
 

0.
02

 o
z/

to
n 

Pt
 in

 s
to

ck
pi

le
 sa

m
pl

e 
(f

ire

16
 p

pb
 P

d 
in

 m
ag

ne
tic

 fr
ac

tio
n 

of
 pa

nn
ed

co
nc

en
tra

te
 (f

ire
 a

ss
ay

) 
70

 p
pb

 P
t, 

70
 p

pb
 P

d 
in

 m
ag

ne
tic

 fr
ac

tio
n 

of
pa

nn
ed

 c
on

ce
nt

ra
te

 (f
ire

 a
ss

ay
) 

PG
E 

be
lo

w
 u

pp
er

 1
0%

 o
f v

al
ue

s 
fo

r
ch

ro
m

iti
te

 sa
m

pl
es

 (f
ire

 a
ss

ay
)

81
 p

pb
 P

t, 
30

0 
pp

b 
fr

, 7
00

 p
pb

 R
u,

 5
8 

pp
b 

R
h 

in
 c

hr
om

iti
te

 s
am

pl
e 

(f
ire

 a
ss

ay
)



Ta
bl

e 
1.

 L
is

t o
f p

la
tin

um
-g

ro
up

-e
le

m
en

t (
PG

E
)p

cc
ur

re
nc

es
 w

ith
in

 th
e 

co
nt

er
m

in
ou

s 
U

ni
te

d 
St

at
es

 th
at

 a
re

 c
on

ta
in

ed
 in

 th
e 

U
.S

. G
eo

lo
gi

ca
l S

ur
ve

y'
s 

M
in

er
al

 R
es

ou
rc

e 
D

at
a 

Sy
st

em
 (

M
R

D
S

) 
C

on
ti

nu
ed

M
ap

 
M

R
D

S 
Pr

op
er

ty
 n

am
e 

C
ou

nt
y 

La
tit

ud
e 

L
on

gi
tu

de
 

D
ep

os
it 

ty
pe

nu
m

be
r 

re
co

rd
 

(n
or

th
) 

(w
es

t) 
(P

ub
lis

he
d 

m
od

el
 n

am
es

nu
m

be
r 

_
_
_
 

_
_

 
_

_
_

_
_

_
_

_
_

u
se

d
 w

he
re

 a
pp

lic
ab

le
)

R
ef

er
en

ce
s 

ci
te

d 
in

 M
R

D
S 

re
co

rd
s

Le
ve

l o
f P

G
E

 k
no

w
le

dg
e

O
re

go
n 

C
on

tin
ue

d

to

* 
M

06
13

76
 

M
ad

de
n 

C
ur

ry

D
 

M
06

15
69

 
M

cC
al

eb
 G

ro
up

 
C

ur
ry

41
 

M
P0

00
71

 
M

cC
al

eb
 N

o.
 1

 
C

ur
ry

42
 

M
P0

00
46

 
M

cC
al

eb
 N

o.
 2

 
C

ur
ry

* 
M

02
52

51
 

M
ee

k'
s 

Pl
ac

er
 

C
ur

ry

D
 

M
06

16
16

 
N

ic
ke

l M
ou

nt
ai

n 
G

ro
up

 
D

ou
gl

as

43
 

M
01

49
37

 
N

or
th

 F
or

k 
Pl

ac
er

s 
G

ra
nt

42
°4

9'
57

" 
12

40
28

73
" 

Pl
ac

er
 A

u-
PG

E

42
°1

6'
41

" 
12

3°
50

'0
6"

 
Po

di
fo

rm
 c

hr
om

ite

42
°1

6'
42

" 
12

3°
49

'5
5"

 
Po

di
fo

rm
 c

hr
om

ite

42
°1

6'
41

" 
12

3°
50

'0
8"

 
Po

di
fo

rm
 c

hr
om

ite

42
°4

53
9"

 
12

4°
28

30
" 

Pl
ac

er
 A

u-
PG

E

42
°5

7'
40

" 
12

3°
26

'2
0"

 
L

at
er

iti
cI

*

44
°5

8'
28

" 
11

8°
43

'5
5"

 
Pl

ac
er

 A
u-

PG
E

44
 

M
06

07
47

 
O

ld
 C

ha
nn

el
Jo

se
ph

in
e 

42
°3

4'
21

" 
12

3°
36

30
" 

Pl
ac

er
 A

u-
PG

E

M
06

05
41

 
O

re
go

n 
C

hr
om

e 
M

in
e 

Jo
se

ph
in

e 
42

°2
0'

41
" 

12
3°

46
'2

8"
 

Po
di

fo
rm

 c
hr

om
ite

M
06

13
29

 
O

re
go

n 
M

in
in

g 
an

d 
D

ou
gl

as
 

Po
w

er
 C

o.
42

°4
5'

22
" 

12
3°

31
36

" 
Pl

ac
er

 A
u-

PG
E

* 
M

06
10

84
 

Pa
ra

di
se

 N
o.

 2
 

Jo
se

ph
in

e 
42

°1
3'

11
" 

12
3°

24
'4

9"
 

Po
di

fo
rm

 c
hr

om
ite

c 
C

"
tt

v
42

°W
4«

" 
W

W
W

 
Pl

ac
er

 A
u-

PO
R

M
ac

hi
ne

 P
ro

je
ct

D
il

le
r,

 
19

14
O

D
G

M
I7

, 
19

40
R

am
p 

an
d 

ot
he

rs
, 

19
77

Pa
ge

 a
nd

 o
th

er
s,

 1
97

5
R

am
p,

 1
96

1
R

am
p 

an
d 

ot
he

rs
, 1

97
7

U
np

ub
. d

at
a*

C
ar

ls
on

 a
nd

 o
th

er
s,

 1
98

5
R

am
p,

 1
96

1
C

ar
ls

on
 a

nd
 o

th
er

s,
 1

98
5

R
am

p,
 1

96
1

R
am

p 
an

d 
ot

he
rs

, 1
97

7
D

il
le

r,
 

19
14

O
D

G
M

I7
, 

19
40

 
P

ar
ks

 a
nd

 S
w

ar
tl

ey
, 

19
16

 
R

am
p 

an
d 

ot
he

rs
, 

19
77

 
C

um
be

rl
id

ge
 a

nd
 C

ha
se

, 1
96

8 
P

ag
e 

an
d 

ot
he

rs
, 

19
75

 
R

am
p,

 1
96

1,
19

72
,1

97
8

O
D

G
M

I7
,1

94
1

Pa
rk

s 
an

d 
Sw

ar
tle

y,
 1

91
6

U
np

ub
. 

da
ta

*
B

ro
ok

s 
an

d 
R

am
p,

 1
96

8
O

D
G

M
I7

,1
95

2
Pa

rk
s 

an
d 

Sw
ar

tle
y,

 1
91

6
R

am
p 

an
d 

B
ro

ok
s,

 1
96

9
R

am
p 

an
d 

Pe
te

rs
on

, 1
97

9
C

ar
ls

on
 a

nd
 o

th
er

s,
 1

98
5

O
D

G
M

I7
,1

95
2

Pa
ge

 a
nd

 o
th

er
s,

 1
97

5
R

am
p,

 1
96

1
R

am
p 

an
d 

Pe
te

rs
on

, 1
97

9
U

np
ub

. d
at

a*
D

ay
 a

nd
 R

ic
ha

rd
s,

 1
90

6
Pa

rk
s 

an
d 

Sw
ar

tle
y,

 1
91

6
P

ul
si

fe
r,

 
19

10
R

am
p,

 1
97

2
C

ar
ls

on
 a

nd
 o

th
er

s,
 1

98
5

Pa
ge

 a
nd

 o
th

er
s,

 1
97

5
R

am
p,

 1
96

1
R

am
p 

an
d 

Pe
te

rs
on

, 1
97

9
U

np
ub

. d
at

a*
D

ay
 a

nd
 R

ic
ha

rd
s,

 1
90

6
O

D
G

M
I7

,1
94

0 
R

am
p 

an
d 

ot
he

rs
, 1

97
7

0.
02

 o
z/

to
n 

A
u+

Pt
 m

ax
. i

n 
sa

nd
 s

am
pl

es
 

(a
na

ly
tic

al
 m

et
ho

d 
un

kn
ow

n)
; P

t:A
u=

l :
20

11
 p

pb
 P

d 
in

 c
hr

om
iti

te
 s

am
pl

e 
(f

ire
 a

ss
ay

)

11
 p

pb
 P

d 
in

 c
hr

om
iti

te
 s

am
pl

e 
(f

ire
 a

ss
ay

) 

40
 p

pb
 P

d 
m

ax
. i

n 
ch

ro
m

iti
te

 s
am

pl
es

 (f
ir

e

U
nv

er
if

ie
d 

re
po

rt
 o

f P
G

E

25
 p

pb
 R

h 
in

 ro
ck

 s
am

pl
e 

(f
ir

e 
as

sa
y)

A
na

ly
si

s o
f c

on
ce

nt
ra

te
 fr

om
 a

 c
le

an
up

 g
av

e 
6.

82
%

 P
t (

an
al

yt
ic

al
 m

et
ho

d 
un

kn
ow

n)

Sm
al

l b
yp

ro
du

ct
 P

G
E

 p
ro

du
ct

io
n 

(a
m

ou
nt

 
un

kn
ow

n)

PG
E

 b
el

ow
 u

pp
er

 1
0%

 o
f v

al
ue

s 
fo

r 
ch

ro
m

iti
te

 sa
m

pl
es

 (
fir

e 
as

sa
y)

$6
7.

50
/to

n 
Pt

 in
 c

on
ce

nt
ra

te
s,

 2
 Ib

 o
f 

co
nc

en
tra

te
s 

fr
om

 1
 y

d3
 o

f g
ra

ve
l (

gr
ad

e 
   

ab
ou

t 3
9 

pp
b)

PG
E

 b
el

ow
 u

pp
er

 1
0%

 o
f v

al
ue

s 
fo

r 
ch

ro
m

iti
te

 sa
m

pl
es

 (
fi

re
 a

ss
ay

)

$l
,0

22
.lO

/to
n 

Pt
 in

 c
on

ce
nt

ra
te

s,
 

co
nc

en
tra

tio
n 

fa
ct

or
 n

ot
 k

no
w

n



46 * * 47 48

M
01

35
26

 
Pi

on
ee

r M
in

e 
C

oo
s

M
02

52
54

 
Pi

on
ee

r P
la

ce
r 

C
ur

ry
 

M
06

06
72

 
Pl

at
er

ic
aN

fin
e 

Jo
se

ph
in

e

M
P0

00
54

 
Pr

os
pe

ct
 n

ea
r M

ud
 

Jo
se

ph
in

e
Sp

ri
ng

 
M

P0
00

48
 

Pr
os

pe
ct

 s
ou

th
 o

f 
C

un
y

V
ul

ca
n 

Pe
ak

M
06

15
73

 
Pr

os
pe

ct
or

s 
D

re
am

 
C

ur
ry

49
 

M
01

50
20

 
R

ay
 M

in
e 

G
ra

nt

50
 

M
05

58
58

 
R

ed
H

at
L

at
er

ite
 

C
ur

ry

M
06

16
19

 
R

ed
 M

ou
nt

ai
n 

M
in

es
 

Ja
ck

so
n

51
 

M
06

05
61

 
R

ev
el

l P
la

ce
r

52
 

M
01

35
24

 
R

os
e 

M
in

e
C

oo
s

53
 

M
01

55
92

 
R

ou
gh

 a
nd

 R
ea

dy
 

C
ur

ry
 

B
en

ch
54

 
M

06
15

99
 

Sa
dd

le
 C

hr
om

e

55
 

M
06

07
92

 
Sa

lt 
R

oc
k

43
°1

1'
42

" 
12

4°
21

'4
7"

 
Pl

ac
er

A
u-

PG
E

42
°5

3'
20

" 
12

4°
27

'5
3"

 
Pl

ac
er

A
u-

PG
E

42
°0

3'
13

" 
12

3°
38

W
 

Pl
ac

er
A

u-
PG

E

42
°0

5'
43

" 
12

3°
48

'4
2"

 
Po

di
fo

rm
 c

hr
om

ite

42
°0

9'
43

" 
12

3°
58

'5
3"

 
Po

di
fo

rm
 c

hr
om

ite

42
°1

63
8"

 
12

3°
51

'1
3"

 
Po

di
fo

rm
 c

hr
om

ite

44
°2

0'
23

" 
11

8°
46

'0
9"

 
Po

di
fo

rm
 c

hr
om

ite

42
°2

03
0"

 
12

4°
17

'2
3"

 
L

at
er

iti
cN

i

42
°0

3'
42

" 
12

2°
50

'1
9"

 
Po

di
fo

rm
 c

hr
om

ite

Jo
se

ph
in

e 
42

°1
6'

44
" 

12
3°

41
'2

4"
 

Pl
ac

er
A

u-
PG

E

43
°1

3'
14

" 
12

40
2r

47
" 

Pl
ac

er
A

u-
PG

E

42
00

7'
00

" 
12

3°
49

'0
5"

 
L

at
er

iti
cN

i

Jo
se

ph
in

e 
42

°1
7'

59
" 

12
3°

48
'2

6"
 

Po
di

fo
rm

 c
hr

om
ite

Jo
se

ph
in

e 
42

°2
8'

16
" 

12
3°

33
'4

7"
 

Po
di

fo
rm

 c
hr

om
ite

56
 

M
01

55
37

 
Se

ng
st

ac
ke

n
C

oo
s

43
°1

7-
21

" 
12

4°
17

'5
9"

 
Pl

ac
er

A
u-

PG
E

B
ro

ok
s 

an
d 

R
am

p,
 1

96
8 

L
ib

be
y,

 1
96

3 
O

D
G

M
I7

, 
19

40
 

P
ar

de
e,

 
19

34
 

R
am

p 
an

d 
ot

he
rs

, 
19

77
O

D
G

M
I7

, 
19

52
Sh

en
on

, 
19

33
C

ar
ls

on
 a

nd
 o

th
er

s,
 

19
85

C
ar

ls
on

 a
nd

 o
th

er
s,

 
19

85
H

im
m

el
be

rg
 a

nd
L

on
ey

, 1
97

3
P

ag
e 

an
d 

ot
he

rs
, 

19
75

C
ar

ls
on

 a
nd

 o
th

er
s,

 
19

85
P

ag
e 

an
d 

ot
he

rs
, 

19
75

R
am

p,
 1

96
1

R
am

p 
an

d 
ot

he
rs

, 1
97

7
A

lie
n,

 1
94

1a
C

ar
ls

on
 a

nd
 o

th
er

s,
 

19
85

O
D

G
M

I7
,1

94
1

St
ot

el
m

ey
er

, 
19

77
T

ha
ye

r, 
19

40
W

es
tg

at
e,

 1
92

1
B

ro
ok

s,
 1

96
3

D
ol

e 
an

d 
ot

he
rs

, 1
94

8
H

ot
z,

 1
96

4
H

un
dh

au
se

n 
an

d 
ot

he
rs

, 1
95

4
O

D
G

M
I7

, 
19

40
R

am
p,

 1
97

8
R

am
p 

an
d 

ot
he

rs
, 1

97
7

U
.S

. 
B

ur
ea

u 
of

 M
in

es
, 

19
65

C
ar

ls
on

 a
nd

 o
th

er
s,

 1
98

5
Fe

rn
s,

 1
97

9*
P

ag
e 

an
d 

ot
he

rs
, 

19
75

R
am

p,
 1

96
1

U
np

ub
. d

at
a*

D
ay

 a
nd

 R
ic

ha
rd

s,
 1

90
6

O
D

G
M

I7
, 

19
52

B
ro

ok
s 

an
d 

R
am

p,
 1

96
8 

L
ib

be
y,

 1
96

3
O

D
G

M
I7

, 
19

40
R

am
p,

 
19

78
R

am
p 

an
d 

Pe
te

rs
on

, 1
97

9
C

ar
ls

on
 a

nd
 o

th
er

s,
 

19
85

R
am

p,
 1

96
1

C
ar

ls
on

 a
nd

 o
th

er
s,

 1
98

5
P

ag
e 

an
d 

ot
he

rs
, 

19
75

R
am

p,
 1

96
1

R
am

n 
sm

<\
 P

et
er

so
n,

U
np

ub
. d

at
a*

O
D

G
M

I7
, 

19
40

Pt
 w

ith
 m

in
or

 Ir
, R

u 
fo

un
d 

in
 s

pe
ct

ro
gr

ap
hi

c 
an

al
ys

is
 o

f P
G

E
 a

llo
y 

re
co

ve
re

d 
in

 s
lu

ic
in

g

U
nv

er
if

ie
d 

re
po

rt
 o

f P
G

E
 

U
nv

er
if

ie
d 

re
po

rt
 o

f P
G

E

20
 p

pb
 P

d 
in

 c
hr

om
iti

te
 s

am
pl

e 
(f

ire
 a

ss
ay

)

10
0 

pp
b 

Pt
, 2

0 
pp

b 
Pd

 in
 c

hr
om

iti
te

 s
am

pl
e 

(f
ire

 a
ss

ay
)

PG
E

 b
el

ow
 u

pp
er

 1
0%

 o
f v

al
ue

s 
fo

r 
ch

ro
m

iti
te

 sa
m

pl
es

 (
fir

e 
as

sa
y)

12
0 

pp
b 

Pt
, 5

00
 p

pb
 R

u,
 6

4 
pp

b 
R

h 
m

ax
. i

n 
ch

ro
m

iti
te

 sa
m

pl
es

 (
fir

e 
as

sa
y)

O
re

 s
am

pl
e 

sa
id

 to
 a

ss
ay

 $
20

/to
n 

Pt
 u

si
ng

 
w

et
 c

he
m

ic
al

 m
et

ho
ds

 (
gr

ad
e 

= 
ab

ou
t 2

0 
pp

m
 a

t $
34

/o
z)

PG
E

 b
el

ow
 u

pp
er

 1
0%

 o
f v

al
ue

s 
fo

r 
ch

ro
m

iti
te

 sa
m

pl
es

 (
fir

e 
as

sa
y)

$3
23

.1
0A

on
 P

t i
n 

co
nc

en
tr

at
es

, 7
5 

Ib
 o

f 
co

nc
en

tra
te

s 
fr

om
 1

 to
n 

of
 g

ra
ve

l (
gr

ad
e 

= 
ab

ou
t 1

4 
pp

m
)

U
nv

er
if

ie
d 

by
pr

od
uc

t P
G

E
 p

ro
du

ct
io

n

Sm
al

l b
yp

ro
du

ct
 P

G
E

 p
ro

du
ct

io
n 

(a
m

ou
nt

un
kn

ow
n)

 
10

0 
pp

b 
Pt

, 2
0 

pp
b 

Pd
, 4

0 
pp

b 
R

h 
m

ax
. i

n
ch

ro
m

iti
te

 sa
m

pl
es

 (
fir

e 
as

sa
y)

 
85

0 
pp

b 
Pt

, 9
00

 p
pb

 Ir
, 

1.
6 

pp
m

 R
u,

 9
1 

pp
b

R
h 

in
 c

hr
om

iti
te

 s
am

pl
e 

(f
ire

 a
ss

ay
)

0.
01

 o
z/

to
n 

A
u+

Pt
 in

 b
la

ck
 s

an
d 

sa
m

pl
e 

(a
na

ly
tic

al
 m

et
ho

d 
un

kn
ow

n)



Ta
bl

e 
1. 

Li
st

 o
f p

la
tin

um
-g

ro
up

-e
le

m
en

t (
PG

E)
 o

cc
ur

re
nc

es
 w

ith
in

 th
e 

co
nt

CT
m

in
ou

s U
ni

te
d 

St
at

es
 th

at
 a

re
 c

on
ta

in
ed

 in
 th

e 
U

.S
. G

eo
lo

gi
ca

l S
ur

ve
y'

s 
M

in
er

al
 R

es
ou

rc
e 

D
at

a 
Sy

st
em

 (
M

R
D

S)
 C

on
tin

ue
d

M
ap

 
M

RD
S 

Pr
op

er
ty

 n
am

e 
nu

m
be

r 
re

co
rd

 
nu

m
be

r

C
ou

nt
y 

La
tit

ud
e 

Lo
ng

itu
de

 
D

ep
os

it 
ty

pe
(n

or
th

) 
(w

es
t) 

(P
ub

lis
he

d 
m

od
el

 n
am

es
 

_
_

_
_

_
_

_
_

_
_

_
_

_
_

_
_

_
_

_
_

_
_

u
se

d
 w

he
re

 a
pp

lic
ab

le
)

R
ef

er
en

ce
s c

ite
d 

in
 M

R
D

S 
re

co
rd

s
Le

ve
l o

f P
G

E 
kn

ow
le

dg
e

O
re

go
n 

C
on

tin
ue

d
* 

M
06

15
53

 
Sh

ad
y 

C
ov

e

57
 

M
06

13
86

 
Sh

am
ro

ck

Jo
se

ph
in

e 
42

°2
77

9"
 

12
3°

43
79

" 
Po

di
fo

rm
 c

hr
om

ite

Ja
ck

so
n

* 
M

04
68

11
 

Sh
ee

p 
G

ul
ch

 
G

ra
nt

58
 

M
06

13
78

 
Si

xe
s 

B
ea

ch
 P

la
ce

r 
C

ur
ry

* 
M

04
54

65
 

Sp
an

is
h 

G
ul

ch
 P

la
ce

rs
 

W
he

el
er

* 
M

P0
00

64
 

St
ev

en
s P

la
ce

r 
C

ur
ry

59
 

M
05

49
12

 
Su

m
pt

er
 D

re
dg

es
 

B
ak

er

42
°3

6'
05

" 
12

2°
58

33
" 

Sy
no

ro
ge

ni
c-

sy
nv

ol
ca

ni
c 

N
i-C

u

44
°2

0'
04

" 
11

80
54

124
" 

Pl
ac

er
 A

u-
PG

E

42
°5

1'
12

" 
12

4°
27

'5
0"

 
Pl

ac
er

A
u-

PG
E

44
°2

73
9"

 
11

9°
46

33
" 

Pl
ac

er
A

u-
PG

E

42
°1

2'
23

" 
12

3°
54

'4
3"

 
Pl

ac
er

A
u-

PG
E

44
04

43
8-

 
11

8°
12

'2
3"

 
Pl

ac
er

A
u-

PG
E

M
06

16
51

 
Te

nn
es

se
e 

C
hr

om
ite

 
Jo

se
ph

in
e 

42
°1

1'
45

" 
12

3°
43

'1
2"

 
Po

di
fo

rm
 c

hr
om

ite

60
 

M
06

06
29

 
Te

nn
es

se
e P

as
s 

Jo
se

ph
in

e 
42

°1
1'

35
" 

12
3°

42
'1

8"
 

Po
di

fo
rm

 c
hr

om
ite

M
01

55
57

 
Th

e L
ag

oo
ns

 
M

P0
00

47
 

Ti
nc

up
Pe

ak
C

oo
s

43
°1

1'
18

" 
12

4°
23

I1
0"

 
Pl

ac
er

A
u-

PG
E 

42
°1

8'
42

" 
12

3°
54

'4
7"

 
A

la
sk

an
PG

E

M
06

15
96

 
Tw

in
 C

ed
ar

s C
la

im
s 

Jo
se

ph
in

e 
42

°1
73

1"
 

12
3°

48
30

" 
Po

di
fo

rm
 c

hr
om

ite

61
M

P0
00

72
 

U
 o

f O
 P

ro
sp

ec
t 

G
ra

nt
44

°2
0'

46
" 

11
8°

46
34

" 
Po

di
fo

rm
 c

hr
om

ite

C
ar

ls
on

 a
nd

 o
th

er
s,

 1
98

5
O

D
G

M
I7

,1
95

2
Pa

ge
 a

nd
 o

th
er

s,
 1

97
5

R
am

p,
 1

96
1

R
am

p 
an

d 
Pe

te
rs

on
, 1

97
9

U
np

ub
. d

at
a*

H
un

dh
au

se
n,

 
19

52
 

R
am

p,
 

19
78

 
Sh

el
to

n,
 1

95
6 

U
np

ub
. 

da
ta

T
ha

ye
r,

 
19

77

O
ili

er
, 

19
14

O
D

G
M

I7
, 

19
40

Pa
rk

s 
an

d 
Sw

ar
tle

y,
 1

91
6

R
am

p 
an

d 
ot

he
rs

, 
19

77
B

ro
ok

s 
an

d 
R

am
p,

 1
96

8
C

ol
lie

r, 
19

14
H

ill
, 

19
19

L
um

b,
 

19
20

Pa
rk

s 
an

d 
Sw

ar
tle

y,
 1

91
6

R
am

p,
 

19
75

R
am

p 
an

d 
ot

he
rs

, 
19

77
B

ro
ok

s,
 1

96
3

B
ro

ok
s 

an
d 

R
am

p,
 1

96
8

Fr
ed

er
ic

k,
 1

94
5

L
um

b,
 

19
20

O
D

G
M

I7
,1

93
9

R
am

p 
an

d 
B

ro
ok

s,
 1

96
9

U
.S

. B
ur

ea
u 

of
 M

in
es

, 1
96

5
C

ar
ls

on
 a

nd
 o

th
er

s,
 1

98
5

Pa
ge

 a
nd

 o
th

er
s,

 1
97

5
R

am
p,

 1
96

1
R

am
p 

an
d 

Pe
te

rs
on

, 1
97

9
U

np
ub

. d
at

a*
C

ar
ls

on
 a

nd
 o

th
er

s,
 1

98
5

Pa
ge

 a
nd

 o
th

er
s,

 1
97

5
R

am
p,

 1
96

1
R

am
p 

an
d 

Pe
te

rs
on

, 1
97

9
U

np
ub

. d
at

a*
G

ri
gg

s,
 

19
46

G
ra

y 
an

d 
ot

he
rs

, 
19

86
U

np
ub

. 
da

ta
C

ar
ls

on
 a

nd
 o

th
er

s,
 1

98
5

Pa
ge

 a
nd

 o
th

er
s,

 1
97

5
R

am
p,

 1
96

1
U

np
ub

. d
at

a*
C

ar
ls

on
 a

nd
 o

th
er

s,
 1

98
5

PG
E 

be
lo

w
 u

pp
er

 1
0%

 o
f v

al
ue

s 
fo

r 
ch

ro
m

iti
te

 sa
m

pl
es

 (f
ire

 a
ss

ay
)

66
0 

pp
b 

Pd
, 2

3 
pp

b 
Pt

, 4
8 

pp
b 

R
h 

in
 

su
lfi

de
-r

ic
h 

sa
m

pl
e 

(f
ire

 a
ss

ay
)

15
 p

pb
 P

d 
in

 m
ag

ne
tic

 fr
ac

tio
n 

of
 pa

nn
ed

 
co

nc
en

tra
te

 sa
m

pl
e 

(f
ire

 a
ss

ay
)

U
na

bl
e 

to
 fi

nd
 s

ou
rc

e 
of

 an
al

yt
ic

al
 d

at
a i

n 
re

co
rd

 in
di

ca
tin

g 
$0

.1
2A

on
 P

t m
ax

. i
n

U
nv

er
ifi

ed
 re

po
rt 

of
 P

G
E

U
nv

er
ifi

ed
 re

po
rt 

of
 P

G
E 

Sm
al

l b
yp

ro
du

ct
 P

G
E 

pr
od

uc
tio

n

PG
E 

be
lo

w
 u

pp
er

 1
0%

 o
f v

al
ue

s 
fo

r 
ch

ro
m

iti
te

 sa
m

pl
es

 (f
ire

 a
ss

ay
)

45
0 

pp
b 

Pt
, 7

00
 p

pb
 fr

, 1
.8

 p
pm

 R
u,

 6
3 

pp
b 

R
h 

in
 c

hr
om

iti
te

 sa
m

pl
e 

(f
ire

 a
ss

ay
)

U
nv

er
ifi

ed
 re

po
rt 

of
 P

G
E

52
.2

 p
pb

 P
t, 

53
.3

 p
pb

 P
d 

m
ax

. i
n 

av
er

ag
e 

of
ro

ck
 sa

m
pl

es
 (f

ire
 a

ss
ay

) 
PG

E 
be

lo
w

 u
pp

er
 1

0%
 o

f v
al

ue
s 

fo
r

ch
ro

m
iti

te
 sa

m
pl

es
 (f

ire
 a

ss
ay

)

16
 p

pb
 P

d 
in

 c
hr

om
iti

te
 sa

m
pl

e 
(f

ire
 a

ss
ay

)



62 * 63 64 65 66 D

M
04

68
10

 

M
P0

01
08

M
P0

00
67

 
M

P0
00

60

U
nn

am
ed

 o
cc

ur
re

nc
e 

U
nn

am
ed

 p
ro

sp
ec

t

U
nn

am
ed

 p
ro

sp
ec

t 
U

nn
am

ed
 p

ro
sp

ec
t

G
ra

nt
 

H
am

ey

Jo
se

ph
in

e 
Jo

se
ph

in
e

44
°2

1'
19

" 

42
°1

3'
20

"

42
°1

6'
12

" 

42
°1

6X
)5

"

Pl
ac

er
 A

u-
PG

E 

11
9°

2r
i2

" 
U

nk
no

w
n

12
3°

49
X

)2
" 

12
3°

51
'5

8"
Po

di
fo

rm
 c

hr
om

ite
 

Po
di

fo
rm

 c
hr

om
ite

M
P0

00
59

 
U

nn
am

ed
 p

ro
sp

ec
t 

C
ur

ry
42

°1
2'

05
" 

12
3°

58
'5

1
M 

Po
di

fo
rm

 c
hr

om
ite

M
P0

02
60

 
M

06
05

23
U

nn
am

ed
 p

ro
sp

ec
t 

V
io

le
t

G
ra

nt
 

Jo
se

ph
in

e

44
°2

13
7"

 
42

°2
63

3"
11

8°
55

'4
9"

 
12

3°
43

'4
0"

Po
di

fo
rm

 c
hr

om
ite

 
Po

di
fo

rm
 c

hr
om

ite

M
01

32
63

 
W

al
do

 A
re

a 
P

la
ce

rs
 

Jo
se

ph
in

e 
42

°0
3'

11
" 

12
3°

39
'1

4"
 

Pl
ac

er
 A

u-
PG

E

T
ha

ye
r,

 
19

77
 

M
ill

er
, 

19
88

C
ar

ls
on

 a
nd

 o
th

er
s,

 1
98

5 
C

ar
ls

on
 a

nd
 o

th
er

s,
 1

98
5

C
ar

ls
on

 a
nd

 o
th

er
s,

 1
98

5

C
ar

ls
on

 a
nd

 o
th

er
s,

 1
98

5
C

ar
ls

on
 a

nd
 o

th
er

s,
 1

98
5

O
D

G
M

I7
,1

95
2

Pa
ge

 a
nd

 o
th

er
s,

 1
97

5
R

am
p,

 1
96

1
R

am
p 

an
d 

Pe
te

rs
on

, 1
97

9
W

el
ls

 a
nd

 o
th

er
s,

 1
94

1
U

np
ub

. d
at

a*

O
D

G
M

I7
, 

19
52

R
am

p 
an

d 
Pe

te
rs

on
, 

19
79

3 
pp

m
 P

t, 
80

0 
pp

b 
Pd

 in
 m

ag
ne

tic
 f

ra
ct

io
n

of
 pa

nn
ed

 c
on

ce
nt

ra
te

 (f
ire

 a
ss

ay
) 

30
 p

pb
 P

t, 
2 

pp
b 

Pd
 m

ax
. i

n 
ro

ck
 s

am
pl

es
(f

ire
 a

ss
ay

)
20

0 
pp

b 
Pd

 in
 c

hr
om

iti
te

 s
am

pl
e 

(f
ir

e 
as

sa
y)

 
75

 p
pb

 P
t, 

18
 p

pb
 P

dl
40

 p
pb

 R
h 

m
ax

. i
n

ch
ro

m
iti

te
 sa

m
pl

es
 (

fir
e 

as
sa

y)
 

27
 p

pb
 R

h 
m

ax
. i

n 
ch

ro
m

iti
te

 s
am

pl
es

 (
fir

e
as

sa
y)

26
 p

pb
 R

h 
in

 c
hr

om
iti

te
 s

am
pl

e 
(f

ire
 a

ss
ay

) 
PG

E
 b

el
ow

 u
pp

er
 1

0%
 o

f v
al

ue
s 

fo
r

ch
ro

m
iti

te
 sa

m
pl

es
 (

fir
e 

as
sa

y)

Sm
al

l b
yp

ro
du

ct
 P

G
E

 p
ro

du
ct

io
n 

(a
m

ou
nt

 
un

kn
ow

n 
bu

t m
ay

 b
e 

cl
os

e 
to

 1
,5

00
 o

z,
 

w
hi

ch
 is

 to
ta

l O
re

go
n 

ou
tp

ut
 s

ee
 te

xt
)

67
 

68

M
04

54
66

M
06

18
04

 

M
06

15
98

W
ea

ve
r M

in
e

W
oo

dc
oc

k 
C

re
ek

 

Y
ou

ng
's 

M
in

e

B
ak

er

Jo
se

ph
in

e 

Jo
se

ph
in

e

44
°4

5'
15

"

42
°0

7'
56

" 

42
°1

7'
59

"

11
8°

16
'4

3M

12
3°

42
30

" 

12
3°

48
'5

0"

Pl
ac

er
 A

u-
PG

E

Po
di

fo
rm

 c
hr

om
ite

 

Po
di

fo
rm

 c
hr

om
ite

O
D

G
M

I7
, 1

93
9 

P
ar

de
e,

 
19

10
 

P
ar

de
e 

an
d 

H
ew

et
t, 

19
14

 
C

ar
ls

on
 a

nd
 o

th
er

s,
 

19
85

 
P

ag
e 

an
d 

ot
he

rs
, 

19
75

 
C

ar
ls

on
 a

nd
 o

th
er

s,
 

19
85

 
P

ag
e 

an
d 

ot
he

rs
, 

19
75

 
R

am
p,

 1
96

1

Pt
 d

et
ec

te
d 

in
 b

la
ck

-s
an

d 
sa

m
pl

e 
(a

na
ly

tic
al

 
m

et
ho

d 
un

kn
ow

n)

PG
E

 b
el

ow
 u

pp
er

 1
0%

 o
f v

al
ue

s 
fo

r 
ch

ro
m

iti
te

 sa
m

pl
es

 (
fir

e 
as

sa
y)

 
30

 p
pb

 P
d 

m
ax

. i
n 

ch
ro

m
iti

te
 s

am
pl

es
 (

fi
re

 
as

sa
y)

Pe
nn

sy
lv

an
ia

* 1 2

M
04

54
23

 
M

04
54

22

M
P0

02
47

B
oy

er
to

w
n 

L
an

ca
st

er
 C

ou
nt

y

U
nn

am
ed

 P
G

E
 

oc
cu

rr
en

ce

B
er

ks
 

La
nc

as
te

r

C
um

be
rla

nd

40
°2

5i
26

lt 
39

°5
8'

46
"

40
°1

1'
50

"

07
5°

34
'2

0"
 

07
6°

11
'0

7"

07
6°

51
'5

6"

U
nk

no
w

n 
U

nk
no

w
n

M
ag

m
at

ic
 s

eg
re

ga
tio

n 
(n

o 
m

od
el

)

K
em

p,
 

19
02

 
K

em
p,

 
19

02

G
ot

tf
ri

ed
 a

nd
 F

ro
el

ic
h,

 
19

88
 

G
ot

tf
ri

ed
 a

nd
 o

th
er

s,
 

19
89

, 
19

90

U
nv

er
if

ie
d 

re
po

rt
 o

f P
G

E
 

Pt
 d

et
ec

ed
 in

 a
na

ly
si

s 
of

 su
lfi

de
-b

ea
rin

g 
sl

at
e 

(c
up

el
le

d 
bu

tto
n 

fr
om

 s
am

pl
e 

fu
se

d 
w

ith
 

le
ad

 o
xi

de
 a

nd
 b

la
ck

 fl
ux

)
21

 p
pb

 P
t, 

16
5 

pp
b 

Pd
 m

ax
. i

n 
ro

ck
 s

am
pl

es
 

(f
ire

 a
ss

ay
)

Te
xa

s
*

M
04

54
18

Ll
an

o
Ll

an
o

30
°4

5'
11

"
ws

'M
O'W

"
U

nk
no

w
n

Q
ui

ri
ng

, 
19

62
U

nv
er

if
ie

d 
re

po
rt

 o
f P

G
E

U
ta

h
W

00
28

88
 

B
in

gh
am

 o
pe

n 
pi

t M
ui

e 
Sa

ltL
ak

e 
40

°3
1'

15
" 

11
20

08
'4

2"
 

Po
rp

hy
ry

 C
u

M
05

81
05

 
B

lu
e 

H
ill

 P
ro

sp
ec

t 
W

as
at

eh
 

M
05

75
59

 
C

ar
rF

or
kM

ui
e 

T
oo

el
e

B
ou

tw
el

l, 
19

05
 

B
ra

y 
an

d 
W

ils
on

, 1
97

5 
B

ut
le

r a
nd

 o
th

er
s,

 1
92

0 
C

oo
k,

 1
96

1 
E

il
er

s,
 

19
13

 
E

&
M

J2
, 

19
77

 
Q

ui
ri

ng
, 

19
62

 
U

np
ub

. d
at

a*
 

40
°3

2'
18

" 
11

1°
00

17
" 

PG
E

-e
nr

ic
he

d 
bl

ac
k 

sh
al

e 
D

oe
! I

 in
g,

 
19

72
fv

\f
\ 

n
ri

/v
1

*
»

l\
^

i.
A

.t
J
 

-t
A

*
- 

*
fA

J

40
°3

1'
53

" 
m

0!
!^

"
 

C
us

ka
rn

 
B

ou
tw

el
l, 

19
05

B
ra

y 
an

d 
W

ils
on

, 1
97

5 
B

ut
le

r a
nd

 o
th

er
s,

 1
92

0 
C

am
er

on
 a

nd
 G

ar
m

oe
, 

19
87

 
C

oo
k,

 1
96

1 
U

np
ub

. d
at

a*

B
yp

ro
du

ct
 P

G
E

 in
 s

m
el

te
r r

et
ur

ns
 (a

m
ou

nt
 

un
kn

ow
n)

8.
2 

oz
/to

n 
R

h 
av

g.
 in

 s
ha

le
 s

am
pl

es
 (

w
et

0.
01

 o
z/

to
n 

Pt
 , 

0.
28

 o
z/

to
n 

Pd
 m

ax
. i

n 
m

in
er

al
iz

ed
 li

m
es

to
ne

 (f
ire

 a
ss

ay
)



Ta
bl

e 
1. 

Li
st

 o
f p

la
tin

um
-g

ro
up

-e
le

m
en

t (
PG

E)
 o

cc
ur

re
nc

es
 w

ith
in

 th
e 

co
nt

er
m

in
ou

s 
U

ni
te

d 
St

at
es

 th
at

 a
re

 c
on

ta
in

ed
 in

 th
e 

U
.S

. G
eo

lo
gi

ca
l S

ur
ve

y'
s 

M
in

er
al

 R
es

ou
rc

e 
D

at
a 

Sy
st

em
 (

M
R

D
S)

 C
on

tin
ue

d
M

ap
 

nu
m

be
r

M
R

D
S 

re
co

rd
 

nu
m

be
r

Pr
op

er
ty

 n
am

e
C

ou
nt

y
La

tit
ud

e 
(n

or
th

)
Lo

ng
itu

de
 

(w
es

t)
D

ep
os

it 
ty

pe
 

(P
ub

lis
he

d 
m

od
el

 n
am

es
 

us
ed

 w
he

re
 a

pp
lic

ab
le

)

R
ef

er
en

ce
s 

ci
te

d 
in

 M
R

D
S 

re
co

rd
s

L
ev

el
 o

f P
G

E
 k

no
w

le
dg

e

U
ta

h
  C

on
tin

ue
d

D * 3 * 4 D *

D
B

01
79

1

M
P0

00
57

M
04

54
75

M
05

76
67

M
04

54
76

M
04

54
72

D
B

01
81

1

M
04

54
74

C
ol

or
ad

o 
R

iv
er

 P
la

ce
rs

G
ol

d 
C

oi
n

K
ite

H
or

se
sh

oe
 B

en
d

Je
ns

en

K
ai

pa
ro

w
its

K
lo

nd
ik

e 
B

ar

Sp
lit

 M
ou

nt
ai

n 
G

or
ge

G
ar

fie
ld

Sa
n 

Ju
an

G
ar

fie
ld

U
in

ta
h

Em
er

y

K
an

e

K
an

e

U
in

ta
h

37
°4

8'
42

"

37
°3

53
1"

37
°4

8'
50

"

40
°1

4'
41

"

40
°2

2'
11

"

37
°0

63
8"

37
°0

6'
40

"

40
°2

5'
14

"

11
0°

27
'4

6"

11
0°

35
'4

9"

11
0°

27
'1

8"

10
9°

31
'0

7"

10
9°

20
'0

3"

nr
or

i4
"

11
10

01
'5

8"

10
9°

14
'2

9"

Pl
ac

er
 A

u-
PG

E

Pl
ac

er
 A

u-
PG

E

Pl
ac

er
 A

u-
PG

E

Pl
ac

er
 A

u-
PG

E

Pl
ac

er
 A

u-
PG

E

Pl
ac

er
 A

u-
PG

E

Pl
ac

er
 A

u-
PG

E

Pl
ac

er
 A

u-
PG

E

D
oe

ll
in

g,
 

19
75

 
H

un
t 

an
d 

ot
he

rs
, 

19
53

 
Jo

hn
so

n,
 1

97
3b

B
ut

le
r 

an
d 

ot
he

rs
, 

19
20

Jo
hn

so
n,

 1
97

3b
D

ay
 a

nd
 R

ic
ha

rd
s,

 1
90

6 
G

re
go

ry
 a

nd
 M

oo
re

, 
19

31
 

H
un

t 
an

d 
ot

he
rs

, 
19

53
 

Jo
hn

so
n,

 1
97

3b
 

O
'N

ei
ll

 
an

d 
G

un
ni

ng
, 

19
34

B
ut

le
r 

an
d 

ot
he

rs
, 

19
20

Jo
hn

so
n,

 1
97

3b
D

ay
 a

nd
 R

ic
ha

rd
s,

 1
90

6
Jo

hn
so

n,
 1

97
3b

G
re

go
ry

 a
nd

 M
oo

re
, 

19
31

 
Q

ui
ri

ng
, 

19
62

B
ut

le
r 

an
d 

ot
he

rs
, 

19
20

 
G

er
go

ry
 a

nd
 M

oo
re

, 
19

31
 

H
un

t 
an

d 
ot

he
rs

, 
19

53
 

Jo
hn

so
n,

 1
97

3b
Jo

hn
so

n,
 1

97
3b

 
O

'N
ei

ll
 

an
d 

G
un

ni
ng

, 
19

34

0.
15

 o
zA

on
 P

t i
n 

bl
ac

k 
sa

nd
, c

on
ce

nt
ra

tio
n 

fa
ct

or
 n

ot
 k

no
w

n 
(a

na
ly

tic
al

 m
et

ho
d 

un
kn

ow
n)

U
nv

er
if

ie
d 

re
po

rt
 o

f P
G

E

$4
.5

0/
to

n 
Pt

 in
 c

on
ce

nt
ra

te
s,

 c
on

ce
nt

ra
tio

n 
fa

ct
or

 n
ot

 k
no

w
n

U
nv

er
ifi

ed
 re

po
rt

 o
f P

G
E

0.
00

06
 g

 P
t f

ro
m

 a
ss

ay
 b

ut
to

n 
w

ei
gh

in
g 

0.
21

42
 g

U
nv

er
if

ie
d 

re
po

rt
 o

f P
G

E

U
nv

er
if

ie
d 

re
po

rt
 o

f P
G

E

U
nv

er
if

ie
d 

re
po

rt
 o

f P
G

E

V
er

m
on

t
1

W
03

30
60

H
in

ch
m

an
 P

ro
sp

ec
t

W
in

ds
or

43
°3

1'
10

"
07

2°
39

'4
2"

U
nk

no
w

n
P

er
ki

ns
, 

19
04

, 
19

30
 

U
np

ub
. d

at
a

Pu
lp

 s
am

pl
e 

sa
id

 to
 c

on
ta

in
 0

.2
5 

oz
/to

n 
Pt

 
(a

na
ly

tic
al

 m
et

ho
d 

un
kn

ow
n)

V
irg

in
ia

* 1

W
03

11
73

M
P0

02
48

C
ol

le
en

 P
ro

sp
ec

t

U
nn

am
ed

 P
G

E
 

oc
cu

rr
en

ce

N
el

so
n

L
ou

do
un

37
°4

2'
44

fl

39
°0

1'
17

"

07
8°

56
'1

7"

07
7°

36
'1

2"

U
nk

no
w

n

M
ag

m
at

ic
 s

eg
re

ga
tio

n 
(n

o 
m

od
el

)

U
np

ub
. d

at
a*

F
ro

el
ic

h 
an

d 
ot

he
rs

, 
19

91
 

G
ot

tf
ri

ed
 a

nd
 F

ro
el

ic
h,

 
19

88
 

G
ot

tf
ri

ed
 a

nd
 o

th
er

s,
 

19
89

U
na

bl
e 

to
 fi

nd
 s

ou
rc

e 
of

 P
G

E
 d

at
a 

(p
re

su
m

ed
 to

 b
e 

un
pu

b.
 d

at
a)

41
 p

pb
 P

t, 
50

0 
pp

b 
Pd

 m
ax

. i
n 

ro
ck

 s
am

pl
es

 
(f

ire
 a

ss
ay

)

W
as

hi
ng

to
n

M
P0

00
77

 
A

na
co

rte
s

Sk
ag

it

1 
M

P0
00

76
 

B
ea

rd
s 

H
ol

lo
w

 P
la

ce
r 

Pa
ci

fic

2 
M

70
04

42
 

C
ed

ar
 C

re
ek

 P
la

ce
r 

C
la

lla
m

M
P0

00
74

 
C

hi
na

 C
am

p 
Pl

ac
er

 
K

itt
ita

s 
Q

el
H

um
 

TC
i'l

ita
s

48
°3

0X
)9

" 
12

2°
37

'2
5"

 
Po

di
fo

rm
 c

hr
om

ite

46
°1

8'
21

" 
12

4°
03

'4
6"

 
Pl

ac
er

 A
u-

PG
E

48
°0

0'
53

" 
12

4°
40

3S
" 

Pl
ac

er
 A

u-
PG

E

47
°2

5'
00

" 
12

1°
O

SW
 

Pl
ac

er
 A

u-
PG

E
47

°7
5'

53
" 

m
°0

3'
15

" 
La

te
rit

ic
>&

D
ay

 a
nd

 R
ic

ha
rd

s,
 1

90
6 

D
er

ke
y 

an
d 

ot
he

rs
, 1

99
0 

H
un

tt
in

g,
 

19
56

 
D

ay
 a

nd
 R

ic
ha

rd
s, 

19
06

 
H

un
tt

in
g,

 
19

56
 

D
er

ke
y 

an
d 

ot
he

rs
, 

19
90

 
H

un
tt

in
g,

 
19

55
 

Pa
rd

ee
, 

19
29

 
H

un
tt

in
g,

 
19

56
C

T
T

va
fl

, 
1°

^5
,1

97
3 

D
er

ke
y 

an
d 

ot
he

rs
, 1

99
0 

L
am

ey
 a

nd
 H

ot
z,

 1
95

1 
U

np
ub

. 
da

ta

$.
41

/to
n 

A
u+

Pt
 in

 n
at

ur
al

 b
la

ck
 s

an
d

$.
58

 o
z/

to
n 

Pt
 in

 n
at

ur
al

 b
la

ck
 s

an
d 

(g
ra

de
: 

ab
ou

t 6
63

 p
pb

)
Sm

al
l b

yp
ro

du
ct

 P
G

E
 p

ro
du

ct
io

n 
(a

bo
ut

 5
 

oz
)

U
nv

er
if

ie
d 

re
po

rt
 o

f P
G

E
 

U
ra

bl
s 

to
 fi

nd
 "

O
"r

^ 
of

 P
G

E
 ^

a



M
05

61
63

 
C

om
st

oC
k

M
M

50
61

 
Fo

rt
C

an
by

M
04

S0
63

 
H

oq
iri

am

M
P0

00
75

 
L

eR
oy

M
04

S0
64

 
Le

ad
be

tte
r P

oi
nt

M
P0

00
73

 
Le

av
en

w
or

th
 P

la
ce

r

M
05

66
57

 
Li

ttl
e 

C
ho

pa
ka

 C
la

im
s

M
04

S0
66

 
M

ad
 C

re
ek

M
70

02
74

 
M

oc
U

ps
 P

la
ce

r

M
04

50
65

 
N

ah
co

tta

M
04

S0
68

 
N

eg
ro

 C
re

ek

M
06

01
S8

 
N

ew
 L

ig
ht

 M
in

e

10
 

M
P0

00
78

 
O

ka
no

ga
n

* 
M

P0
00

81
 

O
ro

Fi
no

11
 

M
04

S0
72

 
O

ze
tte

 B
ea

ch
 P

la
ce

r

12
 

M
04

50
62

 
Po

in
t B

ro
w

n

13
 

M
04

50
60

 
Po

m
er

oy

* 
M

70
01

88
 

Pr
im

ar
y 

G
ol

d 
M

in
e

14
 

M
70

03
43

 
R

ea
dy

 C
as

h 
C

la
im

* 
M

P0
00

79
 

R
iv

er
si

de

Fe
rr

y

Pa
ci

fic

48
°5

8'
00

" 
11

8°
33

'0
6"

Sy
en

ite
-h

os
te

d 
C

u-
A

g-
 

PG
E

 (n
o 

m
od

el
)

46
°1

7-
0r

 
12

4°
03

W
 

Pl
ac

er
 A

u-
PG

E

G
ra

ys
 H

ar
bo

r 
46

°5
8'

16
" 

12
3°

52
39

" 
Pl

ac
er

 A
u-

PG
E

Sn
oh

om
is

h 
47

°5
9'

18
" 

12
1°

26
'0

4"

Pa
ci

fic
 

46
°3

83
7"

 
12

4°
02

'5
7"

C
he

la
n 

47
°3

5'
54

" 
12

0°
38

'5
8"

O
ka

no
ga

n 
48

°5
73

9"
 

11
9°

41
'4

8"
C

he
la

n 
47

°4
93

8"
 

12
0°

32
'2

1"

U
nk

no
w

n 

Pl
ac

er
 A

u-
PG

E
 

Pl
ac

er
 A

u-
PG

E

Po
di

fo
rm

 c
hr

om
ite

 
Pl

ac
er

 A
u-

PG
E

G
ra

ys
 H

ar
bo

r 
47

°1
4'

25
" 

12
4°

13
>0

0"
 

Pl
ac

er
 A

u-
PG

E

Pa
ci

fic
 

46
°2

9'
45

" 
12

40
01

'5
1"

 
Pl

ac
er

 A
u-

PG
E

C
he

la
n 

47
°2

63
8"

 
12

0°
39

'4
0"

 
Pl

ac
er

 A
u-

PG
E

W
ha

tc
om

 
48

°4
5'

41
" 

12
Q

°4
33

2"
 

Po
ly

m
et

al
lic

 v
ei

ns
?

O
ka

no
ga

n 
48

02
1'

12
" 

11
9°

35
33

" 
U

nk
no

w
n

O
ka

no
ga

n 
48

°5
3'

56
" 

11
9°

30
'4

4"
 

Pl
ac

er
 A

u-
PG

E
da

ll
am

 
48

°1
23

3"
 

12
4°

41
30

" 
Pl

ac
er

 A
u-

PG
E

G
ra

ys
 H

ar
bo

r 
46

°5
53

8"
 

12
4°

10
'2

5"
 

Pl
ac

er
 A

u-
PG

E

G
ar

fie
ld

46
°2

83
7"

 
11

7°
35

'5
7"

 
Pl

ac
er

 A
u-

PG
E

Sk
am

ar
ria

 
46

°2
1'

45
" 

12
1°

47
37

" 

Sk
ag

it 
48

°3
4'

56
" 

12
2°

43
'1

7"

Pl
ac

er
 A

u-
PG

E;
 u

nk
no

w
n 

lo
de

 
Po

di
fo

rm
 c

hr
om

ite

O
ka

no
ga

n 
48

°3
0'

11
" 

11
9°

30
'1

6"
 

Pl
ac

er
A

u-
PG

E

H
un

tti
ng

, 
19

56
M

ut
sc

hl
er

 a
nd

 o
th

er
s,

 1
98

5
Pa

rk
er

 a
nd

 C
al

ki
ns

, 1
96

4 
Pu

rd
y,

 1
95

1
D

ay
 a

nd
 R

ic
ha

rd
s,

 1
90

6 
H

un
tti

ng
, 1

95
6 

P
ar

de
e,

 
19

29
 

D
ay

 a
nd

 R
ic

ha
rd

s,
 1

90
6 

H
un

tti
ng

, 1
95

6 
P

ar
de

e,
 

19
29

 
H

un
tt

in
g,

 
19

56
 

Ta
bo

r a
nd

 o
th

er
s, 

19
82

 
D

ay
 a

nd
 R

ic
ha

rd
s,

 1
90

6 
P

ar
de

e,
 

19
29

 
H

un
tt

in
g,

 
19

56
 

P
ar

de
e,

 
19

29
 

H
un

tt
in

g,
 

19
56

 
H

un
tt

in
g,

 
19

56
 

P
ar

de
e,

 
19

29
 

P
at

ty
 a

nd
 G

lo
ve

r,
 

19
21

 
D

ay
 a

nd
 R

ic
ha

rd
s,

 1
90

6 
H

un
tt

in
g,

 
19

56
 

P
ar

de
e,

 
19

29
D

ay
 a

nd
 R

ic
ha

rd
s,

 1
90

6
H

un
tti

ng
, 1

95
6

P
ar

de
e,

 
19

29
D

er
ke

y 
an

d 
ot

he
rs

, 
19

90
H

un
tt

in
g,

 
19

56
P

ar
de

e,
 

19
29

P
at

ty
 a

nd
 G

ol
ve

r,
 

19
21

B
ur

ni
ng

, 
19

81
D

er
ke

y 
an

d 
ot

he
rs

, 
19

90
H

un
tti

ng
, 

19
56

L
an

de
s 

an
d 

ot
he

rs
, 1

90
2

M
oe

n,
 

19
69

H
un

tt
in

g,
 

19
56

P
ar

de
e,

 
19

29
H

un
tt

in
g,

 
19

56
D

er
ke

y 
an

d 
ot

he
rs

, 
19

90
H

un
tt

in
g,

 
19

55
M

er
ti

e,
 

19
69

P
ar

de
e,

 
19

29
D

ay
 a

nd
 R

ic
ha

rd
s,

 1
90

6 
H

un
tti

ng
, 1

95
6 

P
ar

de
e,

 
19

29
 

D
ay

 a
nd

 R
ic

ha
rd

s,
 1

90
6 

H
un

tt
in

g,
 

19
56

 
P

ar
de

e,
 

19
29

 
H

un
tt

in
g,

 
19

56

D
er

ke
y 

an
d 

ot
he

rs
, 1

99
0 

H
un

tt
in

g,
 

19
56

 
P

ar
de

e,
 

19
29

 
H

un
tt

in
g,

 
19

56
 

P
ar

de
e,

 
19

29

22
5 

pp
b 

Pd
, 3

.9
4 

pp
m

 P
t m

ax
. i

n 
su

lf
id

e 
co

nc
en

tra
te

 (a
na

ly
tic

al
 m

et
ho

d 
un

kn
ow

n)

$.
81

/to
n 

A
u+

Pt
 in

 n
at

ur
al

 b
la

ck
 s

an
d

$.
02

/to
n 

A
u+

Pt
 in

 n
at

ur
al

 b
la

ck
 s

an
d

U
nv

er
if

ie
d 

re
po

rt
 o

f P
G

E

Tr
ac

e 
A

u+
Pt

 in
 a

na
ly

si
s 

of
 n

at
ur

al
 b

la
ck

 
sa

nd
 

U
nv

er
if

ie
d 

re
po

rt
 o

f P
G

E

U
nv

er
if

ie
d 

re
po

rt
 o

f P
G

E
 

U
nv

er
if

ie
d 

by
pr

od
uc

t P
G

E
 p

ro
du

ct
io

n

$.
17

/to
n 

A
u+

Pt
 in

 n
at

ur
al

 b
la

ck
 sa

nd

Tr
ac

e 
A

u+
Pt

 in
 a

na
ly

si
s 

of
 n

at
ur

al
 b

la
ck

 
sa

nd

U
nv

er
if

ie
d 

by
pr

od
uc

t P
G

E
 p

ro
du

ct
io

n

2.
6 

oz
A

on
 P

t m
ax

. i
n 

as
sa

ys
 o

f m
ill

 
co

nc
en

tra
te

s 
(a

na
ly

tic
al

 m
et

ho
d 

un
kn

ow
n)

O
re

 s
ai

d 
to

 c
on

ta
in

 0
.2

5 
oz

/to
n 

PG
E

 
(a

na
ly

tic
al

 m
et

ho
d 

un
kn

ow
n)

 
U

nv
er

if
ie

d 
re

po
rt

 o
f P

G
E

 
U

nv
er

if
ie

d 
by

pr
od

uc
t P

G
E

 p
ro

du
ct

io
n

$.
05

/to
n 

A
u+

Pt
 in

 n
at

ur
al

 b
la

ck
 s

an
d

$1
7.

36
/to

n 
A

u+
Pt

 in
 b

la
ck

-s
an

d 
co

nc
en

tra
te

s,
 c

on
ce

nt
ra

tio
n 

fa
ct

or
 n

ot
 

kn
ow

n
U

nv
er

if
ie

d 
re

po
rt

 o
f P

G
E

C
hr

om
ite

 o
re

 s
ai

d 
to

 c
on

ta
in

 0
.2

45
 o

z/
to

n 
Pt

 
m

ax
. (

an
al

yt
ic

al
 m

et
ho

d 
un

kn
ow

n)

U
nv

er
if

ie
d 

re
po

rt
 o

f P
G

E



Ta
bl

e 
1.

 L
is

t o
f p

la
tin

um
-g

ro
up

-d
em

en
t (

PG
E)

 o
cc

ur
re

nc
es

 w
ith

in
 th

e 
co

nt
er

m
in

ou
s 

U
ni

te
d 

St
at

es
 th

at
 a

re
 c

on
ta

in
ed

 in
 th

e 
U

.S
. G

eo
lo

gi
ca

l S
ur

ve
y'

s 
M

in
er

al
 R

es
ou

rc
e 

D
at

a 
Sy

st
em

 (
M

R
D

S)
 C

on
tin

ue
d

M
ap

 
M

R
D

S 
Pr

op
er

ty
 n

am
e 

C
ou

nt
y 

La
tit

ud
e 

Lo
ng

itu
de

 
D

ep
os

it 
ty

pe
nu

m
be

r 
re

co
rd

 
(n

or
th

) 
(w

es
t) 

(P
ub

lis
he

d 
m

od
el

 n
am

es
nu

m
be

r 
_

_
_

_
_

u
se

d
 w

he
re

 a
pp

lic
ab

le
)

R
ef

er
en

ce
s 

ci
te

d 
in

 M
R

D
S 

re
co

rd
s

Le
ve

l o
f P

G
E

 k
no

w
le

dg
e

W
as

hi
ng

to
n 

C
on

tin
ue

d
M

04
50

74
 

R
og

er
s 

B
ar

 P
la

ce
r 

Fe
rr

y 
48

°0
5'

20
"

15
 

M
04

50
73

 
Sn

i S
hi

 B
ea

ch
 P

la
ce

r 
C

la
lla

m
 

48
°1

5'
19

"

11
8°

14
'1

2"
 

Pl
ac

er
A

u-
PG

E
 

12
4°

41
'0

1"
 

Pl
ac

er
A

u-
PG

E

16
 

M
04

50
69

 
Si

m
ilk

am
ee

nP
la

ce
rs

 
O

ka
no

ga
n 

48
°5

6'
23

" 
11

9°
26

'4
7"

 
Pl

ac
er

A
u-

PG
E

* 
M

P0
00

80
 

Sl
at

e 
C

re
ek

 P
la

ce
r 

O
ka

no
ga

n 
48

°5
9'

10
" 

11
9°

34
'1

7"
 

Pl
ac

er
A

u-
PG

E
 

17
 

M
04

50
77

 
So

ut
h 

Fo
rk

 L
ew

is
 

C
la

rk
 

45
°4

8'
51

" 
12

20
18

'5
7"

 
Pl

ac
er

A
u-

PG
E

 
R

iv
er

18
 

M
04

50
76

 
Su

ns
et

 C
re

ek
 P

la
ce

r 
da

lla
m

47
°5

9'
20

" 
12

4°
40

'1
7"

 
Pl

ac
er

A
u-

PG
E

* 
M

05
61

68
 

W
al

la
W

al
la

 
Fe

rr
y 

48
°5

8'
12

" 
11

8°
33

'0
3"

 
U

nk
no

w
n

19
 

M
04

50
75

 
Y

el
lo

w
 B

an
ks

 P
la

ce
r 

da
ll

am
 

48
°0

5'
40

" 
12

4°
41

'1
0"

 
Pl

ac
er

A
u-

PG
E

C
ol

lie
r,

 
19

07
D

er
ke

y 
an

d 
ot

he
rs

, 
19

90
H

un
tt

in
g,

 
19

55
D

ay
 a

nd
 R

ic
ha

rd
s,

 1
90

6
D

er
ke

y 
an

d 
ot

he
rs

, 
19

90
H

un
tt

in
g,

 
19

55
Pa

rd
ee

, 
19

29
D

er
ke

y 
an

d 
ot

he
rs

, 1
99

0 
H

un
tt

in
g,

 
19

56
 

Pa
rd

ee
, 

19
29

 
Pa

tt
y 

an
d 

G
lo

ve
r,

 1
92

1 
H

un
tt

in
g,

 
19

56
 

H
un

tt
in

g,
 

19
55

 
M

er
tie

, 
19

69
 

Pa
rd

ee
, 

19
29

 
Pa

tt
y 

an
d 

G
lo

ve
r,

 1
92

1 
D

er
ke

y 
an

d 
ot

he
rs

, 
19

90
 

H
un

tt
in

g,
 

19
55

 
Pa

rd
ee

, 
19

29
 

H
un

tt
in

g,
 

19
56

H
un

tt
in

g,
 

19
55

Pa
rd

ee
, 

1
9
2
9
_
_
_

_
_

_
_

T
ra

ce
 P

t r
ep

or
te

d 
in

 a
ss

ay
 o

f o
re

 (
an

al
yt

ic
al

 
m

et
ho

d 
un

kn
ow

n)

$6
13

.5
0A

on
 P

t i
n 

co
nc

en
tr

at
es

, 
co

nc
en

tra
tio

n 
fa

ct
or

 n
ot

 k
no

w
n

U
nv

er
ifi

ed
 b

yp
ro

du
ct

 P
G

E
 p

ro
du

ct
io

n

U
nv

er
if

ie
d 

re
po

rt
 o

f P
G

E
 

Sm
al

l b
yp

ro
du

ct
 P

G
E

 p
ro

du
ct

io
n 

(a
bo

ut
 l

.S
 

oz
)

Sm
al

l b
yp

ro
du

ct
 P

G
E

 p
ro

du
ct

io
n 

(a
bo

ut
 5

 
oz

)

U
nv

er
ifi

ed
 re

po
rt

 o
f P

G
E

 
U

nv
er

if
ie

d 
by

pr
od

uc
t P

G
E

 p
ro

du
ct

io
n

W
yo

m
in

g
W

03
21

15
 

A
lb

an
y 

Pl
ac

er
s 

A
lb

an
y 

41
°1

23
0"

M
04

54
42

 
A

rc
he

r P
la

ce
r C

la
im

 
A

lb
an

y 
41

°1
6'

02
"

M
04

54
38

 
B

ea
r C

re
ek

 
A

lb
an

y 
41

°1
2'

48
"

M
04

54
45

 
B

la
nc

he
 M

in
e 

A
lb

an
y 

41
°1

3'
05

"

M
P0

00
82

 
B

ro
ad

w
ay

 
C

ar
bo

n 
41

°0
2'

47
"

M
04

54
47

 
C

en
te

nn
ia

l M
in

e 
A

lb
an

y 
41

°1
7'

48
"

M
04

54
53

 
C

lif
f M

in
e 

A
lb

an
y 

41
°1

63
4"

M
04

54
50

 
C

ol
um

bi
ne

 M
in

e 
A

lb
an

y 
41

°1
5'

52
"

M
04

54
36

 
D

av
es

 C
re

ek
 

A
lb

an
y 

4
1
°
m

r

M
04

54
44

 
D

uc
he

ss
 M

in
e 

A
lb

an
y 

41
°1

3'
14

"

10
6°

15
'4

0"

lo
e^

s-s
e-

10
6°

17
'0

8"

Pl
ac

er
A

u-
PG

E
 

Pl
ac

er
A

u-
PG

E
 

Pl
ac

er
A

u-
PG

E

N
ew

 R
am

bl
er

 C
u-

A
u-

 
PG

E
 (n

o 
m

od
el

)

10
6°

45
'0

7"
 

U
nd

et
er

m
in

ed
 m

as
si

ve
 

su
lfi

de
10

6°
09

'2
5"

 
N

ew
 R

am
bl

er
 C

u-
A

u-
 

PG
E

 (n
o 

m
od

el
)

10
60

11
'0

4"
 

N
ew

 R
am

bl
er

 C
u-

A
u-

 
PG

E
 (n

o 
m

od
el

)

10
6°

11
 '1

7"
 

N
ew

 R
am

bl
er

 C
u-

A
u-

 
PG

E
 (n

o 
m

od
el

)
%j7

" 
T

la
ce

r A
u 

T
o£

10
6°

18
'0

1"
 

N
ew

 R
am

bl
er

 C
u-

A
u-

 
PG

E
 (n

o 
m

od
el

)

H
au

se
l, 

19
80

, 
19

89
 

O
st

er
w

al
d 

an
d 

ot
he

rs
, 

19
66

H
au

se
l, 

19
80

, 
19

89
 

M
cC

al
lu

m
, 

19
68

H
au

se
l, 

19
89

M
cC

al
lu

m
 a

nd
 O

rb
ac

h,
 1

96
8

H
au

se
l, 

19
89

M
cC

al
lu

m
 a

nd
 O

rb
ac

h,
 1

96
8

H
au

se
l, 

19
89

O
st

er
w

al
d 

an
d 

ot
he

rs
, 

19
66

B
ee

le
r, 

19
06

 
H

au
se

l, 
19

89
 

M
cC

al
lu

m
, 1

96
8

H
au

se
l, 

19
80

, 
19

89
H

es
s,

 
19

26
M

cC
al

lu
m

, 
19

68
H

au
se

l, 
19

80
,1

98
9

M
cC

al
lu

m
, 

19
68

Se
eJ

er
, 

19
05

H
au

se
l, 

19
89

M
cC

al
lu

m
 a

nd
 O

rb
ac

h,
 1

96
8

H
au

se
l, 

19
89

M
cC

al
lu

m
 a

nd
 O

rb
ac

h,
 1

96
8

$5
-6

A
on

 P
t i

n 
bl

ac
k 

sa
nd

 c
on

ce
nt

ra
te

s 
(v

is
ua

l i
de

nt
if

ic
at

io
n 

pr
es

um
ed

) 
U

nv
er

if
ie

d 
re

po
rt

 o
f P

G
E

U
nv

er
ifi

ed
 re

po
rt

 o
f P

G
E

17
 p

pm
 P

t, 
30

 p
pm

 P
d 

m
ax

. f
ro

m
 h

ig
h-

 
gr

ad
e 

lim
on

ite
 sa

m
pl

e 
fr

om
 d

um
p 

(f
ire

 
as

sa
y 

pr
es

um
ed

)
Tr

ac
e 

PG
E

 in
 c

ha
nn

el
 s

am
pl

e 
(a

na
ly

tic
al

 
m

et
ho

d 
un

kn
ow

n)
U

na
bl

e 
to

 fi
nd

 s
ou

rc
e 

of
 P

G
E

 d
at

a

U
nv

er
ifi

ed
 re

po
rt

 o
f P

G
E

U
nv

er
ifi

ed
 re

po
rt

 o
f P

G
E

 

U
m

rr
fi

 <
J r

ep
or

t 
^f

?G
!I

U
na

bl
e 

to
 fi

nd
 s

ou
rc

e 
of

 P
G

E
 d

at
a



M
04

54
37

 
E

lk
 C

re
ek

 
A

lb
an

y

M
04

S4
S1

 
Em

pi
re

 M
in

e 
A

lb
an

y

M
04

54
40

 
Fa

ll 
C

re
ek

 P
la

ce
r 

A
lb

an
y

M
04

54
52

 
Fr

ee
 G

ol
d 

C
la

im
 

A
lb

an
y

W
03

21
47

 
G

ol
de

n 
C

ro
w

n 
M

in
in

g 
A

lb
an

y 
Sy

nd
ic

at
e

FS
00

02
9 

G
ro

s 
V

en
tr

e 
N

os
. 

1-
16

 
Te

to
n

G
ro

up
 

M
04

S4
43

 
In

de
pe

nd
en

ce
 M

in
e 

A
lb

an
y

M
04

S4
39

 
In

de
pe

nd
en

ce
 P

la
ce

r 
A

lb
an

y

M
04

54
49

 
K

en
tu

ck
y 

D
er

by
 M

in
e 

A
lb

an
y

W
03

23
86

 
La

ke
 C

re
ek

 M
in

e 
A

lb
an

y

M
P0

01
07

 
L

ak
e 

O
w

en
 c

om
pl

ex
 

A
lb

an
y

M
P0

00
86

 
Li

nc
ol

n 
G

ul
ch

 
A

lb
an

y
M

04
54

35
 

M
oo

re
's 

G
ul

ch
 

A
lb

an
y

M
04

S4
SS

 
N

ew
 R

am
bl

er
 M

in
e 

A
lb

an
y

M
04

S4
48

 
Pl

at
in

um
 C

ity
 M

in
e 

A
lb

an
y

M
04

54
41

 
Q

ue
en

 M
iU

 R
un

 
A

lb
an

y

M
04

S4
S4

 
Q

ue
en

 M
in

e 
A

lb
an

y

W
03

21
21

 
R

oc
k 

C
re

ek
 P

la
ce

ts
Fr

em
on

t

41
01

2'
56

" 
10

6°
15

'2
5"

 
Pl

ac
er

A
u-

PG
E

41
°1

6'
26

" 
10

6°
11

36
" 

N
ew

 R
am

bl
er

 C
u-

A
u-

 
PG

E
 (n

o 
m

od
el

)

41
°1

7'
07

" 
10

6°
11

34
" 

Pl
ac

er
A

u-
PG

E

41
°1

6'
48

" 
IQ

6°
IQ

?Q
" 

N
ew

 R
am

bl
er

 C
u-

A
u-

 
PG

E
 (n

o 
m

od
el

)

41
°1

7'
13

" 
10

6°
09

38
" 

N
ew

 R
am

bl
er

 C
u-

A
u-

PG
E

 (n
o 

m
od

el
) 

43
°3

3'
06

" 
11

0°
15

30
" 

Pl
ac

er
A

u-
PG

E

41
°1

6'
54

" 
10

6°
11

'0
3"

 
N

ew
 R

am
bl

er
 C

u-
A

u-
 

PG
E

 (n
o 

m
od

el
)

i" 
10

6°
11

'0
5"

 
Pl

ac
er

A
u-

PG
E

M
O

S4
82

7 
Si

lv
er

 C
ro

w
n 

D
is

tri
ct

 
La

ra
m

ie

41
°1

7'
10

" 
10

6°
10

'4
6"

 
N

ew
 R

am
bl

er
 C

u-
A

u-
 

PG
E

 (n
o 

m
od

el
)

41
°O

T1
4"

 
10

6°
13

'4
2"

 
N

ew
 R

am
bl

er
 C

u-
A

u-
 

PG
E

 (n
o 

m
od

el
)

41
°0

7'
56

" 
10

6°
09

'0
5"

 
M

er
en

sk
y 

R
ee

f P
G

E?

41
°0

6'
54

" 
10

6°
09

33
" 

Pl
ac

er
A

u-
PG

E
 

41
°1

1'
57

" 
10

6°
15

33
" 

Pl
ac

er
A

u-
PG

E

41
°1

3'
13

" 
10

6°
16

'5
2"

 
N

ew
 R

am
bl

er
 C

u-
A

u-
 

PG
E

 (n
o 

m
od

el
)

41
°1

63
2"

 
10

6°
09

30
" 

N
ew

 R
am

bl
er

 C
u-

A
u-

PG
E

 (n
o 

m
od

el
) 

41
°1

71
6"

 
10

6°
10

39
" 

Pl
ac

er
A

u-
PG

E

41
°1

67
4"

 
10

6°
09

'5
7"

 
N

ew
 R

am
bl

er
 C

u-
A

u-
 

PG
E

 (n
o 

m
od

el
)

42
°2

33
3M

 
10

8°
43

'4
4"

 
Pl

ac
er

A
u-

PG
E

41
°0

8'
40

" 
10

5°
08

39
" 

Po
rp

hy
ry

 C
u-

A
u;

 
po

ly
m

et
al

lic
 v

ei
ns

H
au

se
l, 

19
89

M
cC

al
lu

m
 a

nd
 O

rb
ac

h,
 1

96
8

H
au

se
l, 

19
80

, 
19

89
H

es
s,

 
19

26
M

cC
al

lu
m

, 
19

68
H

au
se

l, 
19

89
M

cC
al

lu
m

, 
19

68
H

au
se

l, 
19

80
,1

98
9

H
es

s,
 

19
26

M
cC

al
lu

m
, 

19
68

H
au

se
l, 

19
89

O
st

er
w

al
d 

an
d 

ot
he

rs
, 

19
66

U
np

ub
. d

at
a*

H
au

se
l, 

19
80

, 
19

89
 

M
cC

al
lu

m
, 

19
68

 
O

st
er

w
al

d 
an

d 
ot

he
rs

, 
19

66

H
au

se
l, 

19
80

 
H

es
s,

 
19

26
 

M
cC

al
lu

m
, 

19
68

 
H

au
se

l, 
19

80
, 

19
89

 
M

cC
al

lu
m

, 
19

68
 

H
au

se
l, 

19
80

, 
19

89
 

O
st

er
w

al
d 

an
d 

ot
he

rs
, 1

96
6 

L
ou

ck
s,

 
19

91

H
au

se
l, 

19
89

B
ee

le
r,

 
19

06
H

au
se

l, 
19

89
M

cC
al

lu
m

 a
nd

 O
rb

ac
h,

 1
96

8
O

st
er

w
al

d 
an

d 
ot

he
rs

, 
19

66
D

ay
 a

nd
 R

ic
ha

rd
s,

 1
90

6
E

m
m

on
s,

 
19

03
L

in
d 

an
d 

ot
he

rs
, 

19
23

M
cC

al
lu

m
 a

nd
 o

th
er

s,
 1

97
6

M
cC

al
lu

m
 a

nd
 O

rb
ac

h,
 1

96
8

T
af

t, 
19

18
T

he
ob

al
d 

an
d 

T
ho

m
ps

on
, 

19
68

H
au

se
l, 

19
80

, 
19

89
M

cC
al

lu
m

, 
19

68
H

au
se

l, 
19

89
M

cC
al

lu
m

, 
19

68
H

au
se

l, 
19

89
H

es
s,

 
19

26
M

cC
al

lu
m

, 
19

68
A

rm
st

ro
ng

, 1
94

8
H

au
se

l, 
19

80
, 1

98
9

U
np

ub
. d

at
a*

B
ec

km
an

 a
nd

 K
er

ns
, 1

96
5

H
au

se
l, 

19
89

O
st

er
w

al
d 

an
d 

ot
he

rs
, 

19
66

U
np

ub
. d

at
a

U
nv

er
if

ie
d 

re
po

rt
 o

f P
G

E

1.
04

 o
z/

tp
n 

Pt
, 6

3.
72

 o
z/

to
n 

Pd
, 2

.8
4 

oz
A

on
 

Ir
 m

ax
. i

n 
ru

st
y 

ro
ck

 s
am

pl
es

 (
an

al
yt

ic
al

 
m

et
ho

d 
un

kn
ow

n)
U

nv
er

if
ie

d 
re

po
rt

 o
f P

G
E

U
nv

er
if

ie
d 

re
po

rt
 o

f P
G

E

0.
84

 o
z/

to
n 

Pt
 m

ax
. i

n 
or

e 
sa

m
pl

es
 

(a
na

ly
tic

al
 m

et
ho

d 
un

kn
ow

n)
 

U
na

bl
e 

to
 fi

nd
 s

ou
rc

e 
of

 P
G

E
 d

at
a

0.
22

 o
z/

to
n 

Pt
, 0

.0
19

2 
oz

/to
n 

Pd
, 0

.4
6 

oz
/to

n 
Ir

, 0
.3

02
 o

z/
to

n 
R

h,
 0

.1
00

2 
oz

/to
n 

O
s 

m
ax

. i
n 

or
e 

sa
m

pl
es

 (
an

al
yt

ic
al

 m
et

ho
d 

un
kn

ow
n)

U
nv

er
ifi

ed
 re

po
rt

 o
f P

G
E

0.
1 

oz
/to

n 
Pt

 in
 ro

ck
 s

am
pl

e 
(f

ir
e 

as
sa

y)

25
0 

pp
b 

Pt
, 4

0 
pp

b 
Pd

 in
 v

ei
n 

m
at

er
ia

l (
fir

e
as

sa
y 

pr
es

um
ed

) 
93

5 
pp

b 
Pt

, 5
 p

pb
 P

d 
m

ax
. i

n 
ro

ck
 s

am
pl

es
fr

om
 m

in
er

al
iz

ed
 z

on
es

 (
fir

e 
as

sa
y

pr
es

um
ed

)
U

nv
er

ifi
ed

 re
po

rt
 o

f P
G

E
 

U
nv

er
ifi

ed
 re

po
rt

 o
f P

G
E

62
1 

oz
 P

t+
Pd

 p
ro

du
ce

d

U
nv

er
if

ie
d 

re
po

rt
 o

f P
G

E

O
re

 m
at

er
ia

l s
ai

d 
to

 c
on

ta
in

 tr
ac

es
 o

f P
G

E
(a

na
ly

tic
al

 m
et

ho
d 

un
kn

ow
n)

 
0.

03
 o

z/
to

n 
Pt

, 0
.0

5 
oz

/to
n 

Ir
 in

 g
ou

ge
sa

m
pl

e 
(a

na
ly

tic
al

 m
et

ho
d 

un
kn

ow
n)

U
na

bl
e 

to
 fi

nd
 s

ou
rc

e 
of

 P
G

E
 d

at
a

U
nv

er
ifi

ed
 re

po
rt

 o
f P

G
E



Ta
bl

e 
1. 

Li
st

 o
f p

la
tin

um
-g

ro
up

-e
le

m
en

t (
PG

E)
 o

cc
ur

re
nc

es
 w

ith
in

 th
e 

co
nt

er
m

in
ou

s 
U

ni
te

d 
St

at
es

 th
at

 a
re

 c
on

ta
in

ed
 in

 th
e 

U
.S

. G
eo

lo
gi

ca
l S

ur
ve

y'
s 

M
in

er
al

 R
es

ou
rc

e 
D

at
a 

Sy
st

em
 (

M
R

D
S)

 C
on

tin
ue

d
M

ap
 

nu
m

be
r

M
R

D
S 

re
co

rd
 

nu
m

be
r

Pr
op

er
ty

 n
am

e
C

ou
nt

y
La

tit
ud

e 
(n

or
th

)
Lo

ng
itu

de
 

(w
es

t)
D

ep
os

it 
ty

pe
 

(P
ub

lis
he

d 
m

od
el

 n
am

es
 

us
ed

 w
he

re
 a

pp
lic

ab
le

)

R
ef

er
en

ce
s 

ci
te

d 
in

 M
R

D
S 

re
co

rd
s

Le
ve

l o
f P

G
E

 k
no

w
le

dg
e

W
yo

m
in

g  
 C

on
tin

ue
d

10
 

11 *

M
P0

00
84

 

M
P0

00
83

M
04

S4
46

U
nn

am
ed

 p
ro

sp
ec

t 

U
nn

am
ed

 p
ro

sp
ec

t

U
to

pi
a 

M
in

e

A
lb

an
y 

A
lb

an
y

A
lb

an
y

41
°1

0'
56

" 

41
°i

r5
0"

41
°1

7'
23

"

\Q
6°

O
V1

3"
 

10
6°

11
'5

3"

10
6°

09
'1

9"

N
ew

 R
am

bl
er

 C
u-

A
u-

 
PG

E?
 (

no
 m

od
el

) 
N

ew
 R

am
bl

er
 C

u-
A

u-
 

PG
E

 (n
o 

m
od

el
)

N
ew

 R
am

bl
er

 C
u-

A
u-

 
PG

E
 (n

o 
m

od
el

)

H
au

se
l, 

19
89

 

H
au

se
l, 

19
89

H
au

se
l, 

19
89

 
H

es
s,

 1
92

6 
M

cC
al

lu
m

, 
19

68

12
0 

pp
b 

Pt
, 

1.
4 

pp
m

 P
d 

in
 li

m
on

ite
 

co
nc

en
tra

te
s 

(f
ire

 a
ss

ay
 p

re
su

m
ed

) 
0.

87
 o

z/
to

n 
Pd

, 1
.1

7 
o^

to
n 

Pt
 m

ax
. i

n 
gn

ei
ss

 s
am

pl
es

 f
ro

m
 p

ro
sp

ec
t p

its
 (

fir
e 

as
sa

y 
pr

es
um

ed
) 

U
nv

er
if

ie
d 

re
po

rt
 o

f P
G

E

Pa
ci

fi
c 

So
ut

hw
es

t H
el

d 
C

om
m

itt
ee

 

E
ng

in
ee

ri
ng

 a
nd

 M
in

in
g 

Jo
ur

na
l

 ^
N

ev
ad

a 
M

in
in

g 
A

ss
oc

ia
tio

n 
N

ew
sl

et
te

r

4I
da

ho
 D

ep
ar

tm
en

t o
f L

ab
or

 a
nd

 In
du

st
ria

l S
er

vi
ce

s
5W

or
k 

Pr
oj

ec
ts

 A
dm

in
is

tra
tio

n 
M

in
er

al
 R

es
ou

rc
es

 S
ur

ve
y

*U
.S

. G
eo

lo
gi

ca
l S

ur
ve

y-
U

.S
. B

ur
ea

u 
of

 M
in

es
 

^O
re

go
n 

D
ep

ar
tm

en
t o

f G
eo

lo
gy

 a
nd

 M
in

er
al

 In
du

st
rie

s



REFERENCES CITED IN MRDS RECORDS
Albers, J.P., and Stewart, J.H., 1972, Geology and mineral

deposits of Esmeralda County, Nevada: Nevada
Bureau of Mines and Geology Bulletin 78, 80 p. 

Alien, J.E., 194la, Chromite deposits of Oregon (revised
ed.): Oregon Department of Geology and Mineral
Industries Bulletin 9, 71 p. 

__1941b, Geological investigation of the chromite
deposits of California: California Journal of Mines and
Geology, v. 37, no. 1, p. 104-164. 

American Metal Market, 1981, Mining new ground,
planned laterite nickel mine would also yield cobalt and
chromium: American Metal Market, v. 89, no. 123,
p. 10A. 

Anderson, A.L., 1930, The geology and mineral resources
of the region about Orofino, Idaho: Idaho Bureau of
Mines and Geology Pamphlet 34, 63 p. 

Argall, G.O., Jr., 1962, ASARCO's Mission copper:
Mining World, v. 24, no. 1, p. 19-42. 

Armstrong, F.C., 1948, Preliminary report on the geology
of the Atlantic City-South Pass mining district,
Wyoming: U.S. Geological Survey Open-File Report
15, p. 63-65.

Armstrong, F.C., and Weis, P.L., 1957, Uranium-bearing 
minerals in placer deposits of the Red River Valley, 
Idaho County, Idaho: U.S. Geological Survey Bulletin 
1046-C, p. 25-36.

Attanasi, E.D., and Bawiec, W.J., 1987, A resource 
assessment of copper and nickel suflides within the 
Mountain View area, Stillwater Complex, Montana: 
U.S. Geological Survey Bulletin 1674-B, 29 p.

Averill, C.V., 1935, Mines and mineral resources of 
Siskiyou County: California Journal of Mines and 
Geology, v. 31, no. 3, p. 255-338.

__1938, Gold dredging in Shasta, Siskiyou and Trinity 
Counties: California Journal of Mines and Geology, v. 
34, no. 2, p. 96-126.

__194la, Mineral resources of Humboldt County. 
California Journal of Mines and Geology, v. 37, no. 4, 
p. 499-528.

__194lb, Mineral resources of Trinity County: California 
Journal of Mines and Geology, v. 37, no. 1, p. 8-89.

__1942, Mines and mineral resources of Sierra county: 
California Journal of Mines and Geology, v. 38, no. 1, 
p. 7-67.

Averitt, Paul, 1945, Quicksilver deposits of the Knoxville 
district, Napa, Yolo, and Lake Counties, California: 
California Journal of Mines and Geology, v. 41, no. 2, 
p. 65-89.

Bachman, G.O., 1975, Geologic map of the Madrid 
quadrangle, Santa Fe and Sandoval Counties, New 
Mexico: U.S. Geological Survey Open-File Report 
74-175, scale 1:48,000.

Ballard, S.M., 1928, Geology and ore deposits of the 
Rocky Bar quadrangle: Idaho Bureau of Mines and 
Geology Pamphlet 26, 41 p.

Bancroft, Howland, 1910, Platinum in southeastern 
Nevada, in Contributions to economic geolooy 1909: 
U.S. Geological Survey Bulletin 430, p. 192-199.

Beal, L.H., 1963, Investigation of titanium occurrences in 
Nevada: Nevada Bureau of Mines Report 3, 42 p.

_1965, Geology and mineral deposits of the Bunkerville 
mining distirct, Clark County, Nevada: Nevad^ Bureau 
of Mines Bulletin 63, 96 p.

Beckman, R.T., and Kerns, W.H., 1965, Mercury in other 
states, Colorado, Montana, New Mexico, South 
Dakota, and Wyoming, in Mercury potential of the 
United States: U.S. Bureau of Mines Information 
Circular 8252, p. 370-376.

Beeler, H.C., 1906, Mineral and allied resources of Albany 
County, Wyo., and vicinity: Laramie, Wyo., Laramie 
Republican Co., Printers, 80 p.

Bilbrey, J.H., Jr., 1962, Cobalt, a materials survey: U.S. 
Bureau of Mines Information Circular 8103, 140 p.

Bingler, E.G., 1968, Geology and mineral resources of Rio 
Arriba County, New Mexico: New Mexico Bureau of 
Mines and Mineral Resources Bulletin 91, 15? p.

__1974, Metallic deposits of the Tusas Mourteins, in 
Siemers, C.T., ed., Silver anniversary guidebook, 
central-northern New Mexico: New Mexico Geological 
Society Guidebook, 25th Field Conference, 
p. 317-322.

Binyon, E.O., 1948, Gibellini manganese-zinc-nickel 
deposits, Eureka County, Nev.: U.S. Bureau of Mines 
Report of Investigations 4162, 9 p.

Blake, D.W., Kretschmer, E.L., and Theodore, T.G., 1978, 
Geology and mineralization of the Copper Canyon 
deposit, Lander County, Nevada, in Shawe, D.R., ed., 
Guidebook to mineral deposits of the central Great 
Basin: Nevada Bureau of Mines and Geolocy Report 
32, p. 45-48.

Blake, W.P., 1854, On gold and platinum of Cap? Blanco: 
American Journal of Science, 2d ser., v. 18, p. 156.

__1900, Does platinum occur in Arizona?-. Engineering 
and Mining Journal, v. 69, Feb. 24, p. 224.

Bogert, J.R., 1960, How ferronickel is produced from low 
grade laterite by the Ugine process: Mining World, v. 
22, no. 11, p. 33-37.

Boggs, Sam, Jr., and Baldwin, E.M., 1970, Distrbution of 
placer gold in the Sixes River, southwestern Oregon  
a preliminary report: U.S. Geological Surve^ Bulletin 
1312-1, 27 p.

Bonnichsen, Bill, 1972, Sulfide minerals in th^ Duluth 
Complex, in Sims, P.K., and Morey, G.B., eds., 
Geology of Minnesota: a centennial volume: 
Minnesota Geological Survey, p. 388-393.

__1974, Copper and nickel resources in th-^ Duluth 
Complex, northeastern Minnesota: Minnesota 
Geological Survey Information Circular 10, 2^ p.

41



Bonnichsen, Bill, and Tyson, R.M., 1975, Field guide book 
for the Ely-Hoyt Lakes region of the Duluth Complex, 
Minnesota, Penrose Conference, Mafic Plutons and 
Magamtic Sulfides, Ely, Minn., Sept. 1975, 20 p.

Boucher, M.L., 1975, Copper-nickel mineralization in a 
drill core from the Duluth Complex of northern 
Minnesota: U.S. Bureau of Mines Report of 
Investigations 8084, 55 p.

Boudreau, A.E., and McCallum, I.S., 1986, Investigation of 
the Stitlwater Complex: III. The Picket Pin Pt/Pd 
deposit: Economic Geology, v. 81, p. 1953-1975.

Boutwell, J.M., 1905, Economic geology of the Bingham 
mining district, Utah: U.S. Geological Survey 
Professional Paper 38, 410 p.

Bow, C.S., and Loucks, R.R., 1991, The Key West Mine: 
a proterozoic (sic) magmatic/hydrothermal Ni-Cu-PGE 
deposit in Nevada labs.J, Pacific Northwest Metals & 
Minerals Conference Abstracts, unpaginated pamphlet.

Bow, C., Wolfgram, D., Turner, A., Barnes, S., Evans, J., 
Zdepski, M., and Boudreau, A., 1982, Investigation of 
the Howland reef of the Stillwater Complex, 
Minneapolis adit area: stratigraphy, structure, and 
mineralization: Economic Geology, v. 77, 
p. 1481-1492.

Bowen, O.E., Jr., and Gray, C.H., Jr., 1957, Mines and 
mineral deposits of Mariposa County, California: 
California Journal of Mines and Geology, v. 53, nos. 
1,2, p. 35-343.

Boyle, R.W., 1979, The geochemistry of gold and its 
deposits: Geological Survey of Canada Bulletin 280, 
584 p.

Bradley, W.W., Huguenin, Emile, Logan, C.A., Tucker,
W.B., and Waring, C.A., 1918, Manganese and
chromium in California: California State Mining
Bureau Bulletin 76, 248 p. 

Bray, R.E., and Wilson, J.C., 1975, Guidebook to the
Bingham mining district: Society of Economic
Geologists, Bingham Canyon, Utah, Oct. 23, 1975,
156 p. 

Brooks, H.C., 1963, Quicksilver in Oregon: Oregon
Department of Geology and Mineral Industries Bulletin
55, 223 p. 

Brooks, H.C., and Ramp, Len, 1968, Gold and silver in
Oregon: Oregon Department of Geology and Mineral
Industries Bulletin 61, 337 p. 

Brown, S.D., 1983, Mineral investigation of the Highland
Ridge Roadless Area, White Pine County, Nevada:
U.S. Bureau of Mines Open-File Report MLA 68-83,
92 p. 

Browne, J.R., 1868, Report of J. Ross Browne on the
mineral resources of the states and territories west of
the Rocky Mountains: U.S. Treasury Department,
674 p.

Buckley, Steve, 1992, Geologic description of the Flathead 
Reservation, in Manydeeds, S.A., ed., Mineral frontiers 
on Indian lands: U.S. Bureau of Indian Affairs Division 
of Energy and Mineral Resources Publication G-92-2, 
p. 39-47.

Bunning, B.B., 1981, New developments in minerals and 
energy, Washington State, 1980: Washington 
Geologic Newsletter, v. 9, no. 1, p. 1-7.

Butler, B.S., Loughlin, G.F., Heikes, V.C., and others, 
1920, The ore deposits of Utah: U.S. Geological 
Survey Professional Paper 111, 672 p.

Butler, G.M., 1937, Arizona gold placers and placering (4th 
ed.): Arizona Bureau of Mines Bulletin 142, 148 p.

Cabri, L.J., and LaFlamme, J.H.G., 1974, Rhodium, 
platinum, and gold alloys from the Stillwater Complex, 
Montana: Canadian Mineralogist, v. 12, p. 399-403.

Cabri, L.J., LaFlamme, J.H.G., Stewart, J.M., and Chen 
T.T., 1975, New data on some ar.-enites and 
antimonides: Canadian Mineralogist, v. 13, 
p. 321-335.

California Mining Journal, 1966, Mining note:: California 
Mining Journal, v. 35, no. 9, p. 27.

Cameron, D.E., and Garmoe, W.J., 1987, Geology of 
skarn and high-grade gold in the Carr Fork Mine, 
Utah: Economic Geology, v. 82, p. 1319-1333.

Carlson, C.A., Wilson, S.A., Carlson, R.R., Eradley, L.A., 
Cornell, J., Gent, C.A., Gross, W.D., Grc^neboer, H., 
Haffty, J., Haubert, A.W., Love, A.H., M-.Dade, J.M., 
Moore, R.F., Riley, L.B., Moring, B.C., T-nger, D.A., 
and Page, N.J, 1985, Analyses for pietinum-group 
elements in samples from podiform chronite deposits, 
California and Oregon: U.S. Geological Jfrorvey Open- 
File Report 85-442, 14 p.

Carlson, D.W., 1955, Mines and mineral resources of 
Sacramento County, California: Californ; =s Journal of 
Mines and Geology, v. 51, no. 2, p. 117-199.

Carpenter, R.H., and Hale, R.C., 1967, Nickeliferous soils 
and stream sediments associated with pe~idotites near 
Democrat, North Carolina: Southeastern Geology, v. 
8, no. 1, p. 9-18.

Castello, W.O., 1921, Mines and mineral resources of 
Mariposa County: California State Mining Bureau, 
17th Report of the State Mineralogist, p. 86-143.

Cater, F.W., Jr., 1948, Geological investigations of 
chromite in California: California Divis:on of Mines 
Bulletin 134, pt. 3, ch. 2, p. 33-60.

Cater, F.W., Jr., Rynearson, G.A., and Dow, D.H., 1951, 
Geological invistigations of chromite in California: 
California Division of Mines Bulletin 134, pt. 3, ch. 4, 
p. 107-167.

Cater, F.W., Jr., and Wells, F.G., 1953, Geology and 
mineral resources of the Gasquet quadrangle, 
California-Oregon: U.S. Geological Survey Bulletin 
995-C, 133 p.

42



Clark, K.F., and Read, C.B., 1972, Geology and ore 
deposits of Eagle Nest area, New Mexico: New 
Mexico Bureau of Mines and Mineral Resources 
Bulletin 94, 152 p.

Clark, L.D., Stromquist, A.A., and Tatlock, D.B., 1963, 
Geologic map of the San Andreas quadrangle, 
Calaveras County, California: U.S. Geological Survey 
Geologic Quadrangle Map GQ-222, scale 1:62,500.

Clark, W.B., 1970a, Gold districts of California: California 
Division of Mines and Geology Bulletin 193, 186 p.

__1970b, Platinum: California Division of Mines and 
Geology, Mineral Information Serivce, v. 23, no. 6, 
p. 115-122.

Clark, W.B., and Carlson, D.W., 1956, Mines and mineral 
resources of El Dorado County, California-. California 
Journal of Mines and Geology, v. 52, no. 4, 
p. 369-591.

Clark, W.B., and Lydon, P.A., 1962, Mines and mineral 
resources of Calaveras County, California: California 
Division of Mines and Geology County Report 2, 
217 p.

Collier, A.J., 1907, Gold-bearing river sands, northeastern 
Washington, in Contributions to economic geology 
1906: U.S. Geological Survey Bulletin 315, p. 56-70.

__1914, The geology and mineral resources of the John 
Day region: Oregon Bureau of Mines and Geology, 
The Mineral Resources of Oregon, v. 1, no. 3, 47 p.

Conn, H.K., 1979, The Johns-Manville platinum-palladium 
prospect, Stillwater Complex, Montana, U.S.A.: 
Canadian Mineralogist, v. 17, p. 463-468.

Conrad, S.G., Wilson, W.F., Alien, E.P., and Wright, T.J., 
1963, Anthophyllite asbestos in North Carolina: 
North Carolina Division of Mineral Resources Bulletin 
77, 61 p.

Cook, D.R., 1961, Geology of the Bingham mining district 
and northern Oquirrh Mountains, Guidebook to the 
geology of Utah, no. 16: Utah Geological Society, 
145 p.

Cook, R.B., and Burnell, J.R., 1990, A geochemical 
investigation of the Mason Mountain sperrylite 
occurrence, Macon County, North Carolina, in Cook, 
R.B., ed., Proceedings of the Symposium on the 
Economic Mineral Deposits of the Southeast: metallic 
ore deposits: Georgia Geologic Survey Bulletin 117, 
p. 163-176.

Coombes, J.S., 1990, Platinum 1990: London, Johnson 
Matthey Public Limited Company, 64 p.

Cooper, J.R., 1960, Some geologic features of the Pima 
mining district, Pima County, Arizona: U.S. 
Geological Survey Bulletin 1112-C, p. 63-103.

Cooper, R.W., 1986, Platinum-group-element potential of 
the Glen Mountains layered complex, Oklahoma, in 
Gilbert, M.C., ed., Petrology of the Cambrian Wichita 
Mountains igneous suite: Oklahoma Geological Survey 
Guidebook 23, p. 65-72.

Cornwall, H.R., 1966, Nickel deposits of North America:
U.S. Geological Survey Bulletin 1223, 62 p. 

__1973, Nickel, in Brobst, D.A., and Pratt, W.P., eds.,
United States mineral resources: U.S. Geological
Survey Professional Paper 820, p. 437-442. 

Crampton, F.A., 1916, Platinum at the Bors Mine,
Goodsprings, Nevada: Mining and Scientific Press, v.
112, p. 479-482. 

Crawford, J.J., 1894a, Gold Humboldt County:
California State Mining Bureau, 12th Report of the
State Mineralogist, p. 132-135. 

__1894b, Gold Sierra County: California State Mining
Bureau, 12th Report of the State Mineralogist,
p. 260-275. 

Creasey, S.C., 1946, Geology and nickel mineralisation of
the Julian-Cuyamaca area, San Diego County,
California: California Journal of Mines and Geology,
v. 42, no. 1, p. 15-29. 

Crowley, F.A., 1963, Mines and mineral deposit" (except
fuels), Sanders County, Montana: Montana Bureau of
Mines and Geology Bulletin 34, 58 p. 

Cumberlidge, J.T., and Chace, P.M., 1968, Geokny of the
Nickel Mountain Mine, Riddle, Oregon, in Ric'ge, J.D.,
ed., Ore deposits in the United States, 19^3-1967,
Graton-Sales volume: New York, American Institute of
Mining, Metallurgical, and Petroleum Engineers,
p. 1650-1672. 

Czamanske, G.K., and Zientek, M.L., eds., 1985, The
Stillwater Complex, Montana: geology and guide:
Montana Bureau of Mines and Geology Special
Publication 92, 396 p. 

Czamanske, G.K., Zientek, M.L., and Mannirg, C.E.,
1991, Low-K granophyres of the Stillwater Complex,
Montana: American Mineralogist, v. 76,
p. 1646-1661. 

Dale, V.B., and McKinney, W.A., 1959, Tungster deposits
of New Mexico: U.S. Bureau of Mines Report of
Investigations 5517, 72 p. 

Day, D.T., and Richards, R.H., 1906, Useful nfnerals in
the black sands of the Pacific slope: U.S. Geological
Survey, Mineral Resources of the United States,
Calendar Year 1905, p. 1175-1258.

Dayton, S.H., 1988, Mission today, trim, efficien*. and on 
third-stage growth: Engineering and Mining Journal, v. 
189, no. 9, p. 35-41.

Derkey, R.E., Joseph, N.L., and Lasmanis, Raymond, 
1990, Metal mines of Washington preliminary 
report: Washington Division of Geology and Earth 
Resources Open-File Report 90-18, 577 p.

Diller, J.S., 1902, Topographic development of the 
Klamath Mountains: U.S. Geological Surveu Bulletin 
196, 69 p.

__1914, Mineral resources of southwestern Oregon: U.S. 
Geological Survey Bulletin 546, 147 p.

43



Dingman, O.A., 1932, Placer-mining possibilities in 
Montana, Part II. Placer-mining districts in Montana: 
Montana Bureau of Mines and Geology Memoir 5, 
p. 20-28.

Doelling, H.H., 1972, Blue Hill mining claims, Wasatch 
County, Utah: Utah Geological and Mineralogical 
Survey Report of Investigation 70, 8 p.

__1975, Geology and mineral resources of Garfield 
County, Utah: Utah Geological and Mineral Survey 
Bulletin 107, 175 p.

Dole, Hollis, Libbey, F.W., and Mason, R.S., 1948, Nickel- 
bearing laterite areas of southwestern Oregon: Oregon 
Department of Geology and Mineral Industries, Ore 
Bin, v. 10, no. 5, p. 33-38.

Dow, D.H., and Thayer, T.P., 1946, Geological 
investigations of chromite in California: California 
Division of Mines Bulletin 134, pt. 2, ch. 1, p. 1-38.

Earll, F.N., 1972, Mines and mineral deposits of the 
southern Flint Creek Range, Montana: Montana 
Bureau of Mines and Geology Bulletin 84, 54 p.

Eckel, E.B., 1938, Copper ores of the La Plata district, 
Colorado, and their platinum content: Colorado 
Scientific Society Proceedings, v. 13, no. 12, 
p. 647-664.

__1949, Geology and ore deposits of the La Plata 
distrcict, Colorado: U.S. Geological Survey 
Professional Paper 219, 179 p.

Eilers, A,, 1913, Rare metals in blister copper: American 
Association of Mining Engineers Transactions, v. 47, 
p. 217-218.

Elevatorski, E.A., 1983, Bulk-tonnage metal deposits: 
Dana Point, Calif., Minobras Mining Services, 206 p.

Ellis, R.W., 1929, New Mexico mineral deposits except
fuels: University of New Mexico Bulletin 167,
Geological Series, v. 4, no. 2, 148 p. 

Elsing, M.J., and Heineman, R.E.S., 1936, Arizona metal
production: Arizona Bureau of Mines Bulletin 140,
112 p.

Elston, W.E., 1967, Summary of the mineral resources of 
Bernalillo, Sandoval, and Santa Fe Counties, New 
Mexico: New Mexico Bureau of Mines and Mineral 
Resources Bulletin 81, 81 p.

Emmons, S.F., 1903, Platinum in copper ores in 
Wyoming, in Contributions to economic geology 
1902: U.S. Geological Survey Bulletin 213, p. 94-97.

Emmons, W.H., and Calkins, F.C., 1913, Geology and ore 
deposits of the Philipsburg quadrangle, Montana: U.S. 
Geological Survey Professional Paper 78, 271 p.

Engineering and Mining Journal, 1907, Montana, Lewis
and Clark County, platinum: Engineering and Mining
Journal, v. 84, Aug. 24, p. 375. 

__1916, Oregon, Grant County, Compton Mines Co.:
Engineering and Mining Journal, v. 101, June 24,
p. 1135.

__1975, Johns-Manville finds good platinum-palladium 
values in Montana's Stillwater: Engineering and Mining 
Journal, v. 176, no. 2, p. 36.

__1976, Amax steps up exploration at Minnrmax copper- 
nickel prospect in Minnesota: Engineering and Mining 
Journal, v. 177, no. 2, p. 17, 138.

__1977, Major open-pit metal and nonmetallic mines of 
the free world: Engineering and Mining Journal, v. 
178, no. 6, p. 85-92.

__1988, Yuba placer increases gold production: 
Engineering and Mining Journal, v. 189, no. 7, p. 13.

Eric, J.H., 1948, Tabulation of copper deposits of 
California: California Division of Mines and Geology 
Bulletin 144, p. 199-429.

Eric, J.H., Stromquist, A.A., and Swinney, C.M., 1955, 
Geology and mineral deposits of the Angels Camp and 
Sonora quadrangles, Calaveras ancf Tuolumne 
Counties, California: California Division of Mines 
Special Report 41, 55 p.

Fahrenwald, A.W., Newton, Joseph, Staley, W.W., and 
Shaffer, R.E., 1939, A metallurgical study of Idaho 
placer sand: Idaho Bureau of Mines and Geology 
Pamphlet 51, 10 p.

Fain, C.O., 1910, Taos County, New Mexico: South 
western Mines, v. 2, no. 3, p. 3-4.

Ferguson, H.G., and Gannett, R.W., 1932, Gold quartz 
veins of the Allegheny district, California: U.S. 
Geological Survey Professional Paper 172, 139 p.

Ferns, M.L., 1979, Petrology and petrography of the 
Wrangle Gap-Red Mountain ultramafic body: Eugene, 
University of Oregon, M.S. thesis, 125 p.

Flagg, A.L., 1913, The Elk City mining dMrict, Idaho 
County, Idaho: Transactions of the American Institute 
of Mining Engineers, v. 45, p. 113-122.

Foose, M.P., 1986, Setting of a magmatic sulfide 
occurrence in a dismembered ophiolite, southwestern 
Oregon: U.S. Geological Survey Bulletin 1626-A, 
23 p.

Foose, M., and Weiblen, P., 1986, The physical and 
petrologic setting and texutral and compositional 
characteristics of sulfides from the sou*h Kawishiwi 
intrusion, Duluth Complex, Minnesota, USA, in 
Friedrich, G.H., Genkin, A.D., Naldrett, A.J., Ridge, 
J.D., Sillitoe, R.H., and Vokes, P.M., Hs., Geology 
and metallogeny of copper deposits: New York, 
Springer-Verlag, p. 8-24.

Frederick, F., 1945, State of Oregon map shewing location 
of quicksilver deposits: Oregon Department of 
Geology and Mineral Industries, scale" 1:1,000,000.

44



Froelich, A.J., Woodruff, L.G., Belkin, H.E., and Gottfried, 
David, 1991, Concentration and zonation of copper 
and palladium in the Mesozoic Belmont diabase sheet, 
Culpeper Basin, northern Virginia an exploration 
guide to enrichment of precious metals in mafic 
magmatic rocks, in Good, E.E., Slack, J.F., and Kotra, 
R.K., eds., USGS research on mineral resources  
1991, program and abstracts: U.S. Geological Survey 
Circular 1062, p. 26-29.

Galbraith, F.W., and Brennan, D.J., 1970, Minerals of 
Arizona: Arizona Bureau of Mines Bulletin 181, 
116 p.

Gale, R.E., 1965, The geology of the Mission copper mine, 
Pima mining district, Arizona: Stanford, Calif., 
Stanford University, Ph.D. thesis, 176 p.

Gauthier, Michel, Auclair, Marie, and Durocher, Martin, 
1987, Synthese metallogenique de 1'Estrie et de la 
Beauce: in Desjardins, B., and Dube, C., eds., 
Exploration au Quebec, etudes geoscientifiques 
recentes, Seminaire D'information 1987, DV 87-25, 
p. 49-55.

Gauthier, Michel, and Trottier, Jacques, 1987, Platinoides 
dans les chromitites de 1'Estrie-Beauce: Ministere de 
l'£nergie et des Ressources, Gouvemement du Quebec, 
8 p.

Geach, R.D., and Chelini, J.M., 1963, Directory of known 
mining enterprises, 1962: Montana Bureau of Mines 
and Geology Bulletin 33, 84 p.

Geerts, Stephen, Barnes, R.J., and Hauck, S.A., 1990, 
Geology and mineralization in the Dunka Road copper- 
nickel mineral deposit, St. Louis County, Minnesota: 
Natural Resources Research Institute Technical Report 
NRRI/GM1N-TR-89-16, 69 p.

Gerry, C.N., 1912, Gold, silver, copper, lead, and zinc  
Idaho: U.S. Geological Survey, Mineral Resources of 
the United States, Calendar Year 1911, p. 570-602.

Gibson, W.A., and Trujillo, A.D., 1966, From Indian 
scrapings to 85-ton trucks: the development of Chino: 
Mining Engineering, v. 18, no. 1, p. 54-60.

Goodwin, J.G., 1958, Mines and mineral resources of 
Tulare County, California: California Journal of Mines 
and Geology, v. 54, no. 3, p. 317-492.

Gottfried, David, and Froelich, A.J., 1988, Variations of 
palladium and platinum contents and ratios in selected 
early Mesozoic tholeiitic rock associations in the 
eastern United States, in Froelich, A.J., and Robinson, 
G.R., Jr., eds., Studies of the early Mesozoic basins of 
the eastern United States: U.S. Geological Survey 
Bulletin 1776, p. 332-341.

Gottfried, David, Froelich, A.J., Aruscavage, P.J., Rait, 
Norma, 1989, Anomalous palladium-platinum 
occurrences in Mesozoic quartz-normative tholeiitic 
suites in the eastern United States, in Schindler, K.S., 
ed., USGS research on mineral resources 1989, 
program and abstracts: U.S. Geological Survey 
Circular 1035, p. 23-25.

Gottfried, David, Froelich, A.J., Rait, Norma, and 
Aruscavage, P.J., 1990, Fractionation of palladium 
and platinum in a Mesozoic diabase sheet, Gettysburg 
basin, Pennsylvania: implications for mineral 
exploration: Journal of Geochemical Explosion, v. 
37, p. 75-89.

Gray, Floyd, Page, N.J, Carlson, C.A., Wilson, S.A., and 
Carlson, R.R., 1986, Platinum-group element 
geochemistry of zoned ultramafic intrusive suites, 
Klamath Mountains, California and Oregon: Economic 
Geology, v. 81, p. 1252-1260.

Gregory, H.E., and Moore, R.C., 1931, The Kaiparowits 
region, a geographic and geologic reconnaissance of 
parts of Utah and Arizona: U.S. Geological Survey 
Professional Paper 164, 161 p.

Griggs, A.B., 1946, Chromite-bearing sands of the 
southern part of the coast of Oregon: U.S. Geological 
Survey Bulletin 945-E, p. 113-150.

Griswold, G.B., 1959, Mineral deposits of Lincoln County, 
New Mexico: New Mexico Bureau of Mines and 
Mineral Resources Bulletin 67, 117 p.

Grosh, W.A., Pennington, J.W., Wasson, P.A., and Cooke, 
S.R.B., 1955, Investigation of coppe'-nickel 
mineralization in Kawishiwi River area, Lake County, 
Minn.: U.S. Bureau of Mines Report of Investigations 
5177, 18 p.

Gulbrandsen, R., Rait, Norma, Krier, D.J., Baedecker, 
P.A., and Childress, Anne, 1978, Gold, sih-<?r, and 
other resources in incinerated sewage sludge at Palo 
Alto, California a preliminary report: U.S. Geological 
Survey Circular 784, 7 p.

Hanks, H.G., 1884, Catalog and description of the 
minerals of California as far as known, with special 
reference to those having an economic value: 
California State Mining Bureau, 4th Repor* of the 
State Mineralogist, v. 4, p. 63-397.

Harley, G.T., 1934, The geology and ore deposits of Sierra 
County, New Mexico: New Mexico Bureau of Mines 
and Mineral Resources Bulletin 10, 220 p.

Harrison, J.E., Leach, D.L., Kleinkopf, M.D., ard Long, 
C.L., 1986, Resource appraisal map for porphyry 
molybdenum-tungsten, platinum-group metals, and 
epithermal silver deposits in the Wallace 1° by 2° 
quadranlge, Montana and Idaho: U.S. Geological 
Survey Miscellaneous Geologic Investigations Map 
I-1509-H, scale 1:250,000.

Hauck, S.A., and Barnes, R.J., 1989, Precious metals (Pt- 
Pd-Au-Ag) in three copper-nickel deposits in trn Duluth 
Complex: Natural Resources Research Institute 
Technical Summary Report NRRI/GMIN-T3R-89-1, 
19 p.

Hausel, W.D., 1980, Gold districts of Wyoming: 
Geological Survey of Wyoming Report of Investigations 
23, 71 p.

45



Hausel, W.D., 1989, The geology of Wyoming's precious 
metal lode and placer deposits: Geological Survey of 
Wyoming Bulletin 68, 248 p.

Henderson, J.R., Jr., Stromquist, A.A., and Jespersen, 
Anna, 1966, Aeromagnetic map of parts of the 
Mother Lode gold and Sierra Foothills copper mining 
districts, California, and its geologic interpretation: 
U.S. Geological Survey Geophysical Investigation Map 
GP-561, scale 1:62,500.

Hess, F.L., 1926, Platinum near Centennial, Wyoming: 
U.S. Geological Survey Bulletin 780-C, p. 127-135.

Hewett, D.F., 1931, Geology and ore deposits of the 
Goodsprings quadrangle, Nevada: U.S. Geological 
Survey Professional Paper 162, 172 p.

Hidden, W.E., 1898, Sperrylite in North Carolina:
American Journal of Science, 4th series, v. 6,
p. 381-383. 

Hidden, W.E., and Pratt, J.H., 1898, On the associated
minerals of rhodolite: American Journal of Science,
4th ser., v. 6, p. 463-468. 

Hill, J.M., 1916, Notes on the fine gold of Snake River,
Idaho, in Contributions to economic geology 1915:
U.S. Geological Survey Bulletin 620, pi. 7,
p. 271-294. 

__1919, Platinum and allied metals: U.S. Geological
Survey, Mineral Resources of the United States,
Calendar Year 1916, pt. 1, p. 1-20. 

__1924, Platinum and allied metals: U.S. Geological
Survey, Mineral Resources of the United States,
Calendar Year 1921, pt. 1, p. 143-149.

Himmelberg, G.R., and Loney, R.A., 1973, Petrology of 
the Vulcan Peak alpine-type peridotite, southwestern 
Oregon: Geological Society of America Bulletin, v. 
84, p. 1585-1600.

Hite, T.H., 1933, Fine gold and platinum of Snake River, 
Idaho: Economic Geology, v. 28, p. 256-265.

Horn, L, Coyner, S., Mueller, P., and Heatherington, A., 
1991, The Lady of the Lake Complex: a newly 
discovered, layered, mafic intrusion, tobacco root 
Mountains, SW Montana [abs.]: Geological Society of 
America Abstracts with Programs, v. 23, no. 7, 
p. A329.

Horn, L., Mueller, P., and Heathermington, A., 1992, 
Geochemistry of a layered mafic intrusion: the Laky of 
the Lake Complex, Tobacco Root Mountains, 
southwestern Montana [abs.]: Geological Society of 
America Abstracts with Programs, v. 24 no. 7, 
p. A262.

Hotz, P.E., 1964, Nickeliferous laterites in southwestern 
Oregon and northwestern California: Economic 
Geology, v. 59, p. 355-396.

Howland, A.L., 1955, Chromite deposits in the central part 
of the Stillwater Complex, Sweet Grass County, 
Montana: U.S. Geological Survey Bulletin 1015-D, 
p. 99-121.

Howland, A.L., Garrels, E.M., and Jones, W.R., 1949, 
Chromite deposits of the Boulder Fiver area, 
Sweetgrass County, Montana: U.S. Geological Survey 
Bulletin 948-C, p. 63-82.

Howland, A.L., Peoples, J.W., and Sampscn, Edward, 
1936, The Stillwater igneous complex and associated 
occurrences of nickel and platinum group metals: 
Montana Bureau of Mines and Geology Miscellaneous 
Contribution 7, 15 p.

Hubbard, C.R., 1955, A survey of mineral resources of 
Idaho: Idaho Bureau of Mines and Geolooy Pamphlet 
105, 74 p.

Hundhausen, R.J., 1952, Investigation of Shamrock
copper-nickel mine, Jackson County, Oregon: U.S.
Bureau of Mines Report of Investigations 4895, 12 p. 

Hundhausen, R.J., Banning, L.H., Harris, H.M., and Kelly,
H.J., 1956, Exploration and utilization studies, John
Day chromites, Oregon: U.S. Bureau of M'nes Report
of Investigations 5238, 67 p. 

Hundhausen, R.J., McWilliams, J.R., and Banning, L.H.,
1954, Preliminary investigation of the Rec1 Flats nickel
deposit, Curry County, Oreg.: U.S. Bureau of Mines
Report of Investigations 5072, 19 p. 

Hunt, C.B., Averitt, Paul, and Miller, R.L., 19F3, Geology
and geography of the Henry Mountains region, Utah:
U.S. Geological Survey Professional Paper 228,
234 p. 

Hunter, C.E., 1941, Forsterite olivine depos'ts of North
Carolina and Georgia: North Carolina Division of
Mineral Resources Bulletin 41, 117 p. 

Hunter, C.E., Murdock, T.G., and MacCarthy, G.R., 1942,
Chromite deposits of North Carolina: North Carolina
Division of Mineral Resources Bulletin 42, 39 p. 

Huntting, M.T., 1955, Gold in Washington: Washington
Division of Mines and Geology Bulletin 42, 158 p. 

__1956, Inventory of Washington minera's - part II,
metallic minerals: Washington Division of Mines and
Geology Bulletin 37, v. 1, 428 p. 

Hurst, V.J., and Crawford, T.J., 1964, Exploration for
mineral deposits in Habersham Count;', Georgia:
Habersham County Redevelopment Corp., Insitiute of
Community and Area Development for U.S.
Department of Commerce, Wash. D.C., 180 p.

Hurst, V.J., and Otwell, W.L., 1964, Exploration for 
mineral deposits in White County, Georgia: White 
County Redevelopment Corp., Institute of Community 
and Area Development for U.S. Department of 
Commerce, Wash. D.C., 166 p.

Huttl, J., 1939, Chino today. Engineering and Mining 
Journal, v. 140, no. 9, p. 29-33.

Huttl, J.B., 1950, How Natomas keeps a hrge dredge 
operating in the desert: Engineering and Mining 
Journal, v. 135, no. 4, p. 173.

Idaho Department of Labor and Industrial Services, 1975, 
Frist annual Addendum, 95 p.

46



Ingersoll, R.G., Jr., Galloway, Gary, and Dunn, Michael, 
1982, Field inventory of mineral resources, Rathead 
Indian Reservation, Montana: U.S. Bureau of Mines 
Report BIA 22-II, 38 p. + 176 p. appendix.

Irelan, William, Jr., 1888, Humboldt County: California 
State Mining Bureau, 8th Report of the State 
Mineralogist, p. 216-223.

Irwin, W.P., 1960, Geologic reconnaissance of the 
northern Coast Ranges and Klamath Mountains, 
California, with a summary of the mineral resources: 
California Division of Mines and Geology Bulletin 179, 
80 p.

Jackson, E.D., 1968, The chromite deposits of the
Stillwater Complex, Montana, in Ridge, J.D., ed., Ore
deposits of the United States, 1933-1967, Graton-
Sales volume: New York, America Institute of Mining,
Metallurgical, and Petroleum Engineers,
p. 1495-1510. 

Johnson, M.G., 1972a, Placer gold deposits of Arizona:
U.S. Geological Survey Bulletin 1355, 103 p. 

__1972b, Placer gold deposits of New Mexico: U.S.
Geological Survey Bulletin 1348, 46 p. 

__1973a, Placer gold deposits of Nevada: U.S.
Geological Survey Bulletin 1356, 118 p. 

__1973b, Placer gold deposits of Utah: U.S. Geological
Survey Bulletin 1357, 26 p. 

__1977, Geology and mineral deposits of Pershing
County, Nevada: Nevada Bureau of Mines and
Geology Bulletin 89, 115 p. 

Jones, F.A., 1904, New Mexico mines and minerals
(World's Fair ed.): Santa Fe, N.M., The New Mexican
Printing Co., 349 p.

Keith, Stanley B., Gest, D.E., DeWitt, Ed, Toll, N.W., and
Everson, B.A., 1983, Metallic mineral districts and
production in Arizona: Arizona Bureau of Geology
and Mineral Technology Bulletin 194, 58 p. 

Keith, Stanton B., 1974, Index of mining properties in
Pima County, Arizona: Arizona Bureau of Mines
Bulletin 189, 156 p. 

Kellogg, A.F., 1922, Platinum in the quartz veins of
southwest Oregon: Engineering and Mining Journal, v.
113, p. 1000. 

Kemp, J.F., 1902, The geologic relations and distribution
of platinum and associated metals: U.S. Geological
Survey Bulletin 193, 95 p. 

Kennedy, J.C., 1915, Occurrence of platinum at Boss
Mine, Nevada: Mining and Engineering World, v. 42,
p. 939-940.

Kinkel, A.R., Jr., and Albers, J.P., 1951, Geology of the 
massive sulfide deposits at Iron Mountain, Shasta 
County, California: California Division of Mines 
Special Report 14, 19 p.

Kinkel, A.R., Hall, W.E., and Albers, J.P., 1956, Geology 
and base-metal deposits of West Shasta copper-zinc 
district, Shasta County, California: U.S. Geological 
Survey Professional Paper 285, 156 p.

Kinnison, J.E., 1966, The Mission copper deposit, 
Arizona, in Titley, S.R., and Hicks, C.L., eds., Geology 
of the porphyry copper deposits, southwestern North 
America: Tucson, University of Arizona Press, 
p. 281-287.

Knopf, Adolph, 1915, A gold-platinum-palladium lode in 
southern Nevada, in Contributions to economic 
geology 1915: U.S. Geological Survey Bulletin 620, 
p. 1-18.

__1921, The Divide silver district, Nevada: U.S. 
Geological Survey Bulletin 715-K, p. 147-170.

Kunz, G.F., 1918, Platinum: The mineral industry, its 
statistics, technology and trade during 1917: New 
York, McGraw-Hill Book Co., Inc., v. 26, p. 533-555.

Laizure, C.McK., 1924, Mendocino County: Cal;fornia
State Mining Bureau, 20th Report of the State
Mineralogist, p. 87. 

__1925a, Del Norte County: California State Mining
Bureau, 21st Report of the State Mineralogist,
p. 281-294. 

__1925b, Humboldt County: California State Mining
Bureau, 21st Report of the State Mineralogist, no. 3,
p. 295-324. 

__1928, Mariposa County: California Division of Mines,
24th Report of the State Mineralogist, v. 24, no. 2,
p. 72-153. 

Lamey, C.A., and Hotz, P.E., 1951, The Cle Elun River
nickeliferous iron deposit, Kittitas County, Washington:
U.S. Geological Survey Bulletin 978-B, p. 27-67. 

Landes, Henry, Thyng, W.S., Lyon, D.A., and Roberts,
Milnor, 1902, The metalliferous resources of
Washington, except iron: Washington Geological
Survey Annual Report for 1901, pt. 2, p. 39-157. 

Larsen, E.S., 1942, Alkalic rocks of Iron Hill, Gunnison
County, Colorado: U.S. Geological Survey
Professional Paper 197-A, p. 1-64. 

Larrabee, D.M., and Sweeney, J.W., 1968, Olivine, in
Mineral resources of the Appalachian region: U.S.
Geological Survey Professional Paper 580,
p. 326-327. 

Lawson, D.C., 1973, Directory of mining enterprises for
1972: Montana Bureau of Mines and Geology Bulletin
88, 59 p. 

Lechler, P.J., 1988, A new platinum-group-e'^ment
discovery at Crescent Peak, Clark County, Nevada:
Nevada Bureau of Mines and Geology Op^n-File
Report 88-1, 4 p. 

Lechler, P.J., and Hsu, L.C., 1989, Review of
hydrothermal platinum-group metal deposits with new
data from Nevada: Society of Mining Engineers,
Littleton, Cob., preprint 89-55, 7 p. 

Lechler, P.J., Hsu, L.C., and Hudson, D.M., 1988,
Anomalous platinum associated with hydrothermal
manganese mineralization at the Gibellini Mire, Fish
Creek Range, Nevada: Nevada Bureau of Mines and
Geology Open-File Report 88-4, 7 p.

47



Libbey, F.W., 1963, Lest we forget: Oregon Department
of Geology and Mineral Industries, Ore Bin, v. 25, no.
6, p. 93-109. 

Lind, S.C., Davis, C.W., and von Bernewitz, M.W., 1923,
Platinum assays and platinum promotions: U.S.
Bureau of Mines Report of Investigations 2496, 21 p. 

Lindgren, Waldemar, 1894, Sacramento folio, California:
U.S. Geological Survey Geologic Atlas of the United
States, Folio 5, scale 1:125,000. 

_1901, Gold belt of the Blue Mountains of Oregon: U.S.
Geological Survey, 22nd Annual Report, pt. 2,
p. 551-776. 

_1904, A geological reconnaissance across the Bitterroot
Range and Clearwater Mountains in Montana and
Idaho: U.S. Geological Survey Professional Paper 27,
123 p.

__1911, The Tertiary gravels of the Sierra Nevada of
California: U.S. Geological Survey Professional Paper
73, 226 p. 

__1912, Platinum and allied metals: U.S. Geological
Survey, Mineral Resources of the United States,
Calendar Year 1911: p. 987-1003. 

__1926, Ore deposits of the Jerome and Bradshaw
Mountains quadrangles, Arizona: U.S. Geological
Survey Bulletin 782, 192 p. 

Lindgren, Waldemar, Graton, L.C., and Gordon, C.H.,
1910, The ore deposits of New Mexico: U.S.
Geological Survey Professional Paper 68, 361 p. 

Lipin, B.R., 1984, Chromite from the Blue Ridge Province
of North Carolina: American Journal of Science, v.
284, p. 507-529. 

Listerud, W.H., and Meineke, D.G., 1977, Mineral
resources of a portion of the Duluth Complex and
adjacent rocks in St. Louis and Lake Counties,
northeastern Minnesota: Minnesota Department of
Natural Resources, Division of Minerals, Minerals
Exploration Section, Report 93, 74 p. 

Logan, C.A., 1919, Platinum and allied metals in
California: California State Mining Bureau Bulletin 85,
120 p. 

__1925, Calaveras County: California State Mining
Bureau, 21st Report of the State Mineralogist,
p. 135-172. 

__1927, Placer County: California State Mining Bureau,
23rd Report of the State Mineralogist, no. 3,
p. 235-286.

_1936, Gold mines of Placer County: California Journal 
of Mines and Geology, v. 32, no., 1, p. 7-96.

__1941, Mineral resources of Nevada County: California 
Journal of Mines and Geology, v. 37, no. 3, p. 
374-408, 425-436, 441-468.

Logan, C.A,, Braun, L.T., and Vernon, J.W., 1951, Mines 
and mineral resources of Fresno County, California: 
California Journal of Mines and Geology, v. 47, no. 3, 
p. 485-552.

Logan, C.A., and Franke, Herbert, 1936, Mines and 
mineral resources of Calaveras County: California 
Journal of Mines and Geology, v. 32, no. 3, 
p. 226-364.

Longwell, C.R., Pampeyan, E.H., Bowyer, Ben, and 
Roberts, R.J., 1965, Geology and mineral deposits of 
Clark County, Nevada: Nevada Bureau of Mines 
Bulletin 62, 218 p.

Lorain, S.H., and Metzger, O.H., 1938, Reconnaissance of 
placer mining districts in Idaho County, Idaho: U.S. 
Bureau of Mines Information Circiular 7023, 93 p.

Loucks, R.R., 1991, Platinum-gold mineral nation of the 
early Proterozoic Lake Owen layered nmfic intrusion, 
Medicine Bow Mountains, Wyoming [cbs.]: Pacific" 
Northwest Metals & Minerals Conference Abstracts, 
unpaginated pamphlet, (also information presented in 
talk)

Levering, T.S., 1930, The New World or Cooke City 
mining district, Park County, Montana, in 
Contributions to economic geology 1929: U.S. 
Geological Survey Bulletin 811, p. 1-87.

Lowell, F.L., 1916, Humboldt County: California State 
Mining Bureau, 14th Report of the State Mineralogist, 
pt. 3, p. 391-414.

Lumb, A.D., 1920, The platinum metals: London, Imperial 
Institute, Monographs on Mineral Resources with 
Special Reference to British Empire, 63 p.

Lyden, C.J., 1948, The gold placers of Montana: Montana 
Bureau of Mines and Geology Memoir 26 152 p.

McCallum, M.E., 1968, The Centennial Ridge gold- 
platinum district, Albany County, Wyoming: 
Geological Survey of Wyoming Preliminary Report 7, 
12 p.

McCallum, M.E., Loucks, R.R., Carlson, R.R., Cooley, 
E.F., and Doerge, T.A., 1976, Platinum metals 
assocaited with hydrothermal copper ores of the New 
Rambler Mine, Medicine Bow Mountains, Wyoming: 
Economic Geology, v. 71, p. 1429-1450.

McCallum, M.E., and Orbach, C.J., 1968, The New 
Rambler copper-gold-platinum district, Albany and 
Carbon Counties, Wyoming: Geological Survey of 
Wyoming Preliminary Report 8, 12 p.

McCulloch, W.C., Oesterling, W.A., Spurc'^ W.H., and 
Tischler, M.S., 1964, Minerals for industry, northern 
California, summary of geological survey of 
1955-1961: Southern Pacific Co., v. 2, 207 p.

McDonnell, J.R., Jr., 1986, Mineral investigation of a part 
of the Woolsey Peak Wilderness Study Area 
(AZ-020-142/144), Maricopa County, Arizona: U.S. 
Bureau of Mines Open-File Report MLA 46-86, 14 p.

McQuiston, V.W., Jr., and Shoemaker, R.S., 1981, Gold 
and silver cyanidation plant practice, v. 2, Society of 
Mining Engineers.

48



Merriam, Richard, 1946, Igneous and metamorphic rocks
of the southwestern part of the Ramona Quadrangle,
San Diego County, California: Geological Society of
America Bulletin, v. 57, p. 223-260. 

Mertie, J.B., Jr., 1969, Economic geology of the platinum
metals: U.S. Geological Survey Professional Paper
630, 120 p. 

Mertie, J.B., Jr., Rscher, R.P., and Hobbs, S.W., 1951,
Geology of the Canyon Ferry quadrangle, Montana:
U.S. Geological Survey Bulletin 972, 97 p. 

Miller, M.S., 1988, Mineral resources of the Spaulding
study area, Harney and Lake Counties, Oregon: U.S.
Bureau of Mines Open-File Report MLA 23-88, 30 p. 

Mining Journal of London, 1974, Hanna ferronickel price
up: Mining Journal of London, v. 282, no. 7243,
p. 489.

__1989, Fleck agreement on Dunka: Mining Journal of 
London, v. 312, no. 8006, Feb. 10, 1989, p. 104.

Mining World, 1941, Atlas Gold Dredging with a new type 
of walking dragline: Mining World, v. 3, no. 3, 
p. 25-29.

Moen, W.S., 1969, Mines and mineral deposits of 
Whatcom County, Washington: Washington Division 
of Mines and Geology Bulletin 57, 134 p.

Moore, Lyman, 1971, Economic evaluation of California- 
Nevada iron resources and iron ore markets: U.S. 
Bureau of Mines Information Circular 8511, 207 p.

Morton, P.E., and Hauck, S.A., 1987, PGE, Au and Ag 
contents of Cu-Ni sulfides found at the base of the 
Duluth Complex, northeastern Minnesota: Natural 
Resources Research Institute Technical Report 
NRRI/GMIN-TR-87-04, 85 p.

__1989, Precious metals in the copper-nickel deposits of 
teh Duluth Complex, in Morey, G.B., ed., Workshop 
on the applicability of gold and platinum-group-element 
models in Minnesota: Minnesota Geological Survey 
Information Circular 30, p. 47-48.

Mudd, S.W., 1915, The Boss Mine, Goodsprings, Nev.: 
Mining and Scientific Press, v. 110, p. 297-298.

Murdoch, Joseph, and Webb, R.W., 1966, Minerals of 
California, Centennial Volume (1866-1966): 
California Division of Mines and Geology Bulletin 189, 
559 p.

Murdock, T.G., and Hunter, C.E., 1946, The vermiculite 
deposits of North Carolina: North Carolina Division of 
Mineral Resources Bulletin 50, 44 p.

Mutschler, F.E., Griffin, M.E., Stevens, D.S., and Shannon, 
S.S. Jr., 1985, Precious metal deposits related to 
alkaline rocks in the North American Cordillera an 
interpretive review: Transactions of the Geological 
Society of South Africa, v. 88, p. 355-377.

Nash, J.T., and Theodore, T.G., 1971, Ore fluids in the 
porphyry copper deposit at Copper Canyon, Nevada: 
Economic Geology, v. 66, no. 3, p. 385-399.

Nash, W.P., 1972, Mineralogy and petrology of tv «s Iron 
Hill carbonatite complex, Colorado: Geological 
Society of America Bulletin, v. 83, p. 1361-13P2.

Needham, A.B., Soule, J.H., and Trengove, R.R., 1950, 
Investigation of the Great Eastern Nickel Deposit, Clark 
County, Nev.: U.S. Bureau of Mines Report of 
Investigations 4679, 5 p.

Nevada Mining Association Newsletter, 1976, Yuba 
Goldfields, Inc.: Nevada Mining Association, Reno, 
no. 280, July 15, p. 3-4.

Northern Miner, 1977, Ni-Cal ready for work on California 
nickel: Northern Miner, v. 63, no. 37, p. A3.

Northrop, S.A., 1959, Minerals of New Mexico (revised 
ed.): Albuquerque, University of New Mexico Press, 
665 p.

Nowlan, G.A., Howd, F.H., Canney, F.C., and Domenico, 
J.A. 1990, Maps showing the distribution of tin, 
tungsten, arsenic, gold, and silver in nonmagetic heavy- 
mineral concentrates derived from stream sed'ments, 
Sherbrooke and Lewiston 1° x 2° quadrangles, Maine, 
New Hampshire, and Vermont: U.S. Geological 
Survey Miscellaneous Geologic Investigations Map 
I-1898-C, scale 1:250,000.

O'Brien, J.C., 1946, Mines and mining in Tehama County, 
California: California Journal of Mines and Geology, 
v. 42, no. 3, p. 183-198.

__1947, Mines and mineral resources of Siskiyou County: 
California Journal of Mines and Geology, v. 43, no. 4, 
p. 413-462.

__1948, Current and recent mining activities in the 
Redding district: California Journal of Mires and 
Geology, v. 44, no. 4, p. 335-378.

__1952, Mines and mineral resources of De' Norte 
County, California: California Journal of Mines and 
Geology, v. 48, no. 4, p. 261-309.

__1953, Mines and Mineral Resources of Merdocino 
County, California: California Journal of Mines and 
Geology, v. 49, no. 4, p. 347-398.

O'Neill, J.J., and Gunning, H.C., 1934, Ch. 4, 
Occurrences of platinum metals in foreign countries, 
United States, in Platinum and allied metal deposits of 
Canada: Canada Geological Survey Economic 
Geology Report 13, p. 135-141.

Oregon Department of Geology and Mineral Industries, 
1939, Oregon metal mines handbook, northeastern 
Oregon east half: Oregon Department of Geology 
and Mineral Industries Bulletin 14-A, 125 p.

__1940, Oregon metal mines handbook, southwestern 
Oregon Coos, Curry, and Douglas Counties: Oregon 
Department of Geology and Mineral Industries Bulletin 
14-C, v. 1, 133 p.

__1941, Oregon metal mines handbook, northeastern 
Oregon west half: Oregon Department of Geology 
and Mineral Industries Bulletin 14-B, 157 p.

49



Oregon Department of Geology and Mineral Industries, 
1952, Oregon metal mines handbook, southwestern 
Oregon Josephine County (2d ed.): Oregon 
Department of Geology and Mineral Industries Bulletin 
14-C, v. 2, sec. 1, 238 p.

Osterwald, F.W., Osterwald, D.B., Long, J.S., Jr., and 
Wilson, W.H., 1966, Mineral resources of Wyoming 
(revised ed.): Geological Survey of Wyoming Bulletin 
50, 287 p.

Owen, R.E., and Cox, E.T., 1865, Report on the mines of 
New Mexico: Wash., D.C., Pub. by Judge John S. 
Watts, Gideon and Pearson, Printers, 59 p.

Pacific Southwest Field Committee (PSFC), 1960, Natural 
resources of northwestern California, Appendix, 
Geology, mineral resources, mineral industries: U.S. 
Department of the Interior, 39 p.

Page, N.J, 1979, Stillwater Complex, Montana structure, 
mineralogy, and petrology of the Basal zone with 
emphasis on the occurrence of sulfides: U.S. 
Geological Survey Professional Paper 1038, 69 p.

Page, N.J, Clark, A.L., Desborough, G.A., and Parker, 
R.L., 1973, Platinum-group metals, in Brobst, D.A., 
and Pratt, W.P., eds., United States mineral resources: 
U.S. Geological Survey Professional Paper 820, 
p. 537-545.

Page, N.J, and Dohrenwend, J.C., 1973, Mineral resource 
potential of the Stillwater Complex and adjacent rocks 
in the northern part of the Mount Wood and Mount 
Douglas quadrangles, southwestern Montana: U.S. 
Geological Survey Circular 684, 9 p.

Page, N.J, Gray, Floyd, Cannon, J.K., Foose, M.P., Lipin, 
Bruce, Moring, B.C., Nicholson, S.W., Sawlin (sic), 
M.G., Till, Alison, and Ziemianski, W.P., 1981, 
Geologic map of the Kalmiopsis Wilderness area, 
Oregon: U.S. Geological Survey Miscellaneous Field 
Studies Map MF-1240-A, scale 1:62,500.

Page, N.J, Johnson, M.G., Haffty, Joseph, and Ramp, 
Len, 1975, Occurrence of platinum group metals in 
ultramafic rocks of the Medford-Coos Bay 2° 
quadrangles, southwestern Oregon: U.S. Geological 
Survey Miscellaneous Field Studies Map MF-694, 
scale 1:250,000.

Page, N.J, and Nokleberg, W.J., 1974, Geologic map of 
the Stillwater Complex, Montana: U.S. Geological 
Survey Miscellaneous Geologic Investigations Map 
1-797, scale 1:12,000.

Page, N.J, Riley, L.B., and Haffty, Joseph, 1969, 
Platinum, palladium, and rhodium analyses of 
ultramafic and mafic rocks from the Stillwater 
Complex, Montana: U.S. Geological Survey Circular 
624, 12 p.

__1972, Vertical and lateral variation of platinum, 
palladium, and rhodium in the Stillwater Complex, 
Montana: Economic Geology, v. 67, p. 915-923.

Page, N.J, Rowe, J.J., and Haffty, Joseph, 1976, Platinum 
metals in the Stillwater Complex, Montana: Economic 
Geology, v. 71, p. 1352-1363.

Page, N.J, Theodore, T.G., Venuti, P.E., and Carlson, 
R.R., 1978, Implications of the petrochemistry of 
palladium at Iron Canyon, Lander County, Nevada: 
U.S. Geological Survey Journal of Resecrch, v. 6, no. 
1, p. 107-114.

Page, N.J, Zientek, M.L., Lipin, B.R., Mann, E.L. (Bob), 
Schmidt, E.A., Turner, A.R., Czamanske, G.K., and 
Raedeke, L.D., 1985a, Exploration and mining history 
of the Stillwater Complex and adjacent rocks, in 
Czamanske, G.K., and Zientek, M.L., eds., The 
Stillwater Complex, Montana: geoloo/ and guide: 
Montana Bureau of Mines and Gecfogy Special 
Publication 92, p. 77-92.

Page, M.J, Zientek, M.L., Lipin, B.R., Raedeke, L.D., 
Wooden, J.L., Turner, A.R., Loferski, P.J., Foose, 
M.P., Moring, B.C., and Ryan, M.P., l??5b, Geology 
of the Stillwater Complex exposed in the Mountain 
View area and on the west side of the Stillwater 
Canyon, in Czamanske, G.K., and Zientek, M.L, eds., 
The Stillwater Complex, Montana: geology and guide: 
Montana Bureau of Mines and Geology Special 
Publication 92, p. 147-209.

Pardee, J.T., 1910, Placer gravels of Sumpter and Granite 
districts, eastern Oregon, in Contributions to economic 
geology 1909: U.S. Geological Survey Bulletin 430, 
p. 59-65.

__1929, Platinum and black sand in Washington, in 
Contributions to economic geology 1928: U.S. 
Geological Survey Bulletin 805, p. 1-15.

__1934, Beach placers of the Oregon coast: U.S. 
Geological Survey Circular 8, 41 p.

Pardee, J.T., and Hewett, D.F., 1914, Geology and 
mineral resources of the Sumpter quadrangle: Oregon 
Bureau of Mines and Geology, The Mineral Resources 
of Oregon, v. 1, no. 6, p. 4-128.

Park, C.F., Jr., and McKinlay, P.F., 1948, Geology and ore 
deposits of Red River and Twining districts, Taos 
County, New Mexico: New Mexico Bureau of Mines 
and Mineral Resources Circular 18, 35 p.

Parker, R.L., and Calkins, J.A., 1964, Geology of the
Curlew quadrangle, Ferry County, Washington: U.S.
Geological Survey Bulletin 1169, 95 p. 

Parks, H.M., and Swartley, A.M., 1916, Handbook of the
mining industry of Oregon: Oregon Bureau of Mines
and Geology, The Mineral Resources of Oregon, v. 2,
no. 4, p. 7-241. 

Parnell, John, 1988, Native platinum in pyrobitumen from
Fonda, New York: American Mineralogist, v. 73,
p. 1170-1171. 

Patty, E.N., and Glover, S.L., 1921, The mineral resources
of Washington, with statistics for 1915. Washington
Geological Survey Bulletin 21, 155 p.

50



Pecora, W.T., and Hobbs, S.W., 1942, Nickel deposits 
near Riddle, Douglas County, Oregon: U.S. 
Geological Survey Bulletin 931-1, p. 205-226.

Peoples, J.W., and Howland, A.L., 1940, Chromite 
deposits of the eastern part of the Stillwater Complex, 
Stillwater County, Montana: U.S. Geological Survey 
Bulletin 922-N, p. 371-416.

Perkins, G.H., 1904, Report of the state geologist on the 
mineral industries and geology of certain areas of 
Vermont, 1903-1904: Montpelier, Vt., Argus and 
Patriot Printing House, p. 58-60.

_1930, Minerals of Vermont, in 17th Report of the State 
Geologist on the mineral industries and geology of 
Vermont, 1929-1930: Burlington, Vt., Free Press 
Printing Co., p. 151-178.

Peterson, J.A., Hassemer, J.R., Knepper, D.H., Jr., Pitkin, 
J.A., Hanna, W.F., and McDonnell, J.R., Jr., 1989, 
Mineral resources of the Woolsey Peak Wilderness 
Study Area, Maricopa County, Arizona: U.S. 
Geological Survey Bulletin 1702-F, 16 p.

Powell, B.N., 1986, The Raggedy Mountain Gabbro 
Group, in Gilbert, M.C., ed., Petrology of the 
Cambrian Wichita Mountains igneous suite: Oklahoma 
Geological Survey Guidebook 23, p. 21-52.

Premo, W.R., Helz, R.T., Zientek, M.L., and Langston, 
R.B., 1990, U-Pb and Sm-Nd ages for the Stillwater 
Complex and its associated sills and dikes, Beartooth 
Mountains, Montana: Identification of a parent 
magma?: Geology, v. 18, p. 1065-1068.

Pulsifer, H.B., 1910, Sampling a platinum gravel: Salt 
Lake Mining Review, no. 8, p. 18-19.

Purdy, C.P., Jr., 1951, Antimony occurrences of
Washington: Washington Division of Mines and
Geology Bulletin 39, 186 p. 

Quiring, Heinrich, 1962, Platinmetalle in die Metallischen
Rohstoffe 16 Band: Stuttgart, Ferdinand Enke Verlag,
p. 243-272. 

Ramp, Len, 1961, Chromite in southwestern Oregon:
Oregon Department of Geology and Mineral Industries
Bulletin 52, 169 p.

__1972, Geology and mineral resources of Douglas 
County, Oregon: Oregon Department of Geology and 
Mineral Industries Bulletin 75, 106 p.

__1975, Geology and mineral resources of the Upper 
Chetco drainage area, Oregon: Oregon Department 
of Geology amd Mineral Industries Bulletin 88, 47 p.

__1978, Investigations of nickel in Oregon: Oregon 
Department of Geology and Mineral Industries 
Miscellaneous Paper 20, 68 p.

Ramp, Len, and Brooks, H.C., 1969, Platinum group 
metals, in Mineral and water resources of Oregon: 
U.S. Congress 90th, 2d session, Committee on 
Interior and Insular Affairs, Senate Printing, 
p. 167-171.

Ramp, Len, and Peterson, N.V., 1979, Geology and 
mineral resources of Josephine County, Oregon: 
Oregon Department of Geology and Mineral Industries 
Bulletin 100, 45 p.

Ramp, Len, Schlicker, H.G., and Gray, J.J., 1977, 
Geology, mineral resources, and rock material of Curry 
County, Oregon: Oregon Department of Geo'ogy and 
Mineral Industries Bulletin 93, 79 p.

Reed, E.F., 1922, Red River mining district of New Mexico: 
Golden, Colorado School of Mines, M.S. thesis, 44 p.

Reed, G.C., 1950, Mines and mineral deposits (except 
fuels), Park County, Mont.: U.S. Bureau of Mines 
Information Circular 7546, 64 p.

Reed, J.C., 1934, Gold-bearing gravel of the N?zperce 
National Forest, Idaho County, Idaho: Idaho Bureau of 
Mines and Geology Pamphlet 40, 26 p.

Reeves, R.G., and Krai, V.E., 1955, Iron ore deposits of 
Nevada, Part A, Geology and iron ore deposits of the 
Buena Vista Hills, Churchill and Pershing Counties, 
Nevada: Nevada Bureau of Mines and Geology 
Bulletin 53, 32 p.

Reid, R.R., 1960, Placer deposits of the Elk City region: 
Idaho Bureau of Mines and Geology Pamphlet 121, 
26 p.

Richard, Kenyon, and Courtright, J.H., 1959, Some 
geologic features of the Mission copper deposit, in 
Heindl, L.A., ed., Arizona Geological Society, 
Southern Arizona Guidebook II, p. 201-204.

Ripley, E.M., 1981, Sulfur isotopic studies of ttv» Dunka 
Roak Cu-Ni deposit, Duluth Complex, Minnesota: 
Economic Geology, v. 76, p. 610-620.

__1986a, Application of stable isotopic studies to 
problems of magmatic sulfide ore genesis with special 
reference to the Duluth Complex, Minnesota, in 
Friedrich, G.H., Genkin, A.D., Naldrett, A.J., Ridge, 
J.D., Sillitoe, R.H., and Vokes, P.M., eds., Geology 
and metallogeny of copper deposits: Ne-v York, 
Springer-Verlag, p. 25-42.

__1986b, Origin and concentration mechanisms of copper 
and nickel in Duluth Complex sulfide zones a 
dilemma: Economic Geology, v. 81, p. 974-978.

Ripley, E.M., and Alawi, J.A., 1986, Sulfide mineralogy 
and chemical evolution of the Babbitt Cu-Ni deposit, 
Duluth Complex, Minnesota: Canadian Mineralogist, 
v. 24, p. 347-368.

Roberts, R.J., and Arnold, D.C., 1965, Ore deposes of the 
Antler Peak quadrangle, Humboldt and Lander 
Counties, Nevada: U.S. Geological Survey 
Professional Paper 459-B, 94 p.

Roberts, R.J., Montgomery, K.M., and Lehner, R.E., 1967, 
Geology and mineral resources of Eureka County, 
Nevada: Nevada Bureau of Mines Bulletin 64, 152 p.

Roby, R.N., 1949, Investigation of copper-nickel deposits 
of the Stillwater Complex, Stillwater and Sw»»etgrass 
Counties, Mont.: U.S. Bureau of Mines Report of 
Investigations 4431, 10 p.

51



Romanowitz, C.M., 1970, California's gold dredges-.
California Division of Mines and Geology, Mineral
Information Service, v. 23, no. 8, p. 155-168. X 

Ross, C.P., 1941, The metal and coal mining districts of
Idaho, with notes on the nonmetallic mineral resources
of the state: Idaho Bureau of Mines and Geology
Pamphlet57.pt. 1, 110 p. 

Rowe, J.P., 1928, Minor metals and non-metallic minerals
of Montana: Engineering and Mining Journal, v. 125,
no. 20, p. 816-818. 

Rynearson, G.A., 1948, Geological investigations of
chromite in California: California Division of Mines
Bulletin 134, pt. 3, ch. 3, p. 61-104. 

Sanbom, W.C., and Ricker, Spangler, 1948, Investigation
of French Hill chromite mine, Del Norte County, Calif.:
U.S. Bureau of Mines Report of Investigations 4365,
9 P- 

Savage, C.N., 196la, Economic geology of central Idaho
blacksand placers: Idaho Bureau of Mines and
Geology Bulletin 17, 160 p. 

__1961b, Geology and mineral resources of Bonneville
County: Idaho Bureau of Mines and Geology County
Report 5, 108 p. 

__1961c, Geology and mineral resources of Gem and
Payette Counties: Idaho Bureau of Mines and Geology
County Report 4, 50 p. 

Sayers, R.W., Tippett, M.C., and Fields, E.D., 1967, The
ore deposits at Copper Canyon and Copper Basin,
Lander County, Nevada labs.j: Mining Engineering, v.
19, no. 12, p. 33.

Schafer, P.A., 1937, Chromite Deposits of Montana: 
Montana Bureau of Mines and Geology Memoir 18, 
35 p.

Schilling, J.H., 1956, Geology of the Questa Molybdenum
(Moly) Mine area, Taos County, New Mexico: New
Mexico Bureau of Mines and Mineral Resources
Bulletin 51, 87 p. 

__1960, Mineral Resources of Taos County, New Mexico.-
New Mexico Bureau of Mines and Mineral Resources
Bulletin 71, 124 p. 

__1965, Molybdenum resources of New Mexico: New
Mexico Bureau of Mines and Mineral Resources
Bulletin 76, 76 p. 

Schluter, R.B., and Landstrom, A.B., 1976, Continuous
pilot plant testing confirms foatability of Duluth
Complex sulphides: Engineering and Mining Journal,
v. 177, no. 4, p. 80-83. 

Schwartz, G.M., and Davidson, D.M., 1952, Geologic
setting of the copper-nickel prospect in the Duluth
gabbro near Ely, Minnesota: Mining Engineering, v. 4,
no. 7, p. 699-702.

Segerstrom, Kenneth, and Carlson, R.R., 19B2, Geologic 
map of the Banded Upper Zone of the Stillwater 
Complex and adjacent rocks, Stillwater, Sweet Grass, 
and Park Counties, Montana: U.S. Geological Survey 
Miscellaneous Geologic Investigations Map 1-1383, 
scale 1:24,000.

Segerstrom, Kenneth, and Ryberg, G.E., 1974, Geology 
and placer-gold deposits of the Jicarilh Mountains, 
Lincoln County, New Mexico: U.S. Geofogical Survey 
Bulletin 1308, 25 p.

Severson, M.J., 1991, Geology, mineralization, and 
geostatistics of the Minnamax/Babbitt Cu-Ni deposit 
(Local Boy area), Minnesota, Part I: geo'ogy: Natural 
Resources Research Institute Technical Report 
NRRI/TR-91/13a, 96 p.

Severson, M.J., and Barnes, R.J., 1991, Geology, 
mineralization, and geostatistics of the 
Minnamax/Babbitt Cu-Ni deposit (Local Boy area), 
Minnesota, Part II: mineralization and geostatistics: 
Natural Resources Research Institute Technical Report 
NRRI/TR-91/13b, 216 p.

Shannon, E.V., 1922, Mineralogy of some black sands 
from Idaho, with a description of the methods used for 
their sutdy: Proceedings of the United S ates National 
Museum, v. 60, art. 3, 33 p.

Shelton, J.E., 1956, Beneficiation studies o* nickeliferous 
ores from the Shamrock Mine, Jackson County, Oreg., 
and the Congress Mine, Ferry County, Wash.: U.S. 
Bureau of Mines Report of Investigations 5261, 8 p.

Shenon, P.J., 1933, Geology and ore deposits of the 
Takilma-Waldo district, Oregon.- U.f. Geological 
Survey Bulletin 846-B, p. 141-194.

Shepard, C.U., 1847, Native platinum in North Carolina: 
American Journal of Science, 2d ser., v. 4, 
p. 280-281.

Simons, F.S., Armbrustmacher, T.J., Van No'', R.M., Zilka, 
N.T., Federspiel, F.E., and Ridenour, James, 1973, 
Mineral resources of the Beartooth Prim;*ive Area and 
vicinity, Carbon, Park, Stillwater, and Sweet Grass 
Counties, Montana, and Park County, Wyoming: U.S. 
Geological Survey Open-File Report 1920, 207 p.

Skinner, W.R., 1973, Hanna Mining Company: Financial 
Times of London, Mining International Yearbook, 
p. 306-307.

Smith, C.T., and Griggs, A.B., 1944, Chromite deposits 
near San Luis Obispo, San Luis Obispo County, 
California-. U.S. Geological Survey B-illetin 945-B, 
p. 23-44.

Smith, R.M., 1976, Part II. Mineral resources, in Geology 
and mineral resources of White Pine County, Nevada: 
Nevada Bureau of Mines and Geology Bulletin 85, 
p. 36-97.

Snetsinger, K.G., 197 la, A platinum-meta 1 nugget from 
Trinity County, California: American l^fineralogist, v. 
56, no. 5-6, p. 1101-1105.

52



Snetsinger, K.G., 197 Ib, Erlichmanite (OsS2 ), a new
mineral: American Mineralogist, v. 56, no. 9-10,
p. 1501-1506. 

__1972, Osarsite, a new osmium-ruthenium sulfarsenide
from California: Americal Mineralogist, v. 57, no. 7-8,
p. 1029-1036. 

Snoke, A.W., and Calk, L.C., 1978, Jackstraw-textured
talc-olivine rocks, Preston Peak area, Klamath
Mountains, California: Geological Society of America
Bulletin, v. 89, no. 2, p. 223-230. 

Sorenson, Royal, 1937, Minerals from certain placer
deposits in Idaho: Moscow, University of Idaho, B.S.
thesis, 22 p. 

Soulliere, S.J., Wilson, A.B., Moye, F.J., and Rhea, K.P.,
1988, Analytical data and sample locality map of
jasperoid samples from Mackay, Idaho: U.S.
Geological Survey Open-File Report 88-589, 22 p. 

Spencer, A.C., and Paige, Sidney, 1935, Geology of the
Santa Rita area, New Mexico: U.S. Geological Survey
Bulletin 859, 78 p. 

Spencer, C.H., Jr., 1971, Statistical correlation of platinum
metals with heavy minerals in stream sediments of the
Klamath Mountains, California: San Jose, California
State University, M.S. thesis, 62 p. 

Stager, H.K., 1977, Part II. Mineral deposits, in Geology
and mineral deposits of Lander County, Nevada-.
Nevada Bureau of Mines and Geology Bulletin 88,
p. 60-102.

Staley, W.W., 1940, Mining activity in the North Fork of 
the Clearwater River area: Idaho Bureau of Mines and 
Geology Pamphlet 54, 6 p.

__1946, Gold in Idaho: Idaho Bureau of Mines and 
Geology Pamphlet 68, 32 p.

Stotelmeyer, R.B., 1977, Ch. C. Economic appraisal of the 
Strawberry Mountain Wilderness and adjacent areas, 
Grant County, Oregon, in Mineral resources of the 
Strawberry Mountain Wilderness and adjacent areas, 
Grant County, Oregon: U.S. Geological Survey Open- 
File Report 77-420, p. 70-119.

Stotelmeyer, R.B., Johnson, F.L., Lindsey, D.S., Ridenour, 
James, and Schmauch, S.W., 1983, Economic 
appraisal of the North Absaroka wilderness study area, 
Park and Sweet Grass Counties, Montana, in Mineral 
resources of the North Absaroka wilderness study area, 
Park and Sweet Grass Counties, Montana: U.S. 
Geological Survey Bulletin 1505, p. 115-236.

Tabor, R.W., Frizzell, V.A., Jr., Yeats, R.S., and Whetten, 
J.T., 1982, Geologic map of the Eagle Rock and 
Glacier Peak Roadless areas, Snohomish and King 
Counties, Washington: U.S. Geological Survey 
Miscellaneous Field Studies Map MF-1380-A, 
scale 1:100,000.

Taft, H.H., 1918, A Wyoming platinum mine: Engineering 
and Mining Journal, v. 106, no. 21, p. 900.

Temple, A.K., and Grogan, R.M., 1965, CarbonaMte and 
related alkalic rocks at Powderhorn Colorado: 
Economic Geology, v. 60, no. 4, p. 672-692.

Thayer, T.P., 1940, Chromite deposits of Grant County, 
Oregon: U.S. Geological Survey Bulletin 922-D, 
p. 75-113.

__1977, Ch. A. Geology and Mineral Resources of the 
Strawberry Mountain Wilderness and adjacent areas, 
Grant County, Oregon, in Mineral resources of the 
Strawberry Mountain Wilderness and adjacent areas, 
Grant County, Oregon: U.S. Geological Survey Open- 
File Report 77-420, p. 1-56.

Theobald, P.K., Jr., and Thompson, C.E., 1968, Platinum 
and associated elements at the New Rambler M'ne and 
vicinity, Albany and Carbon Counties, Wyoming: U.S. 
Geological Survey Circular 607, 14 p.

Theodore, T.G., and Blake, D.W., 1975, Geology and 
geochemistry of the Copper Canyon porphyry copper 
deposit and surrounding area, Lander County, Nevada: 
U.S. Geological Survey Professional Paper 798-B, 
86 p.

__1978, Geology and geochemistry of the west ere body 
and associated skarns, Copper Canyon porphyry 
copper deposit, Lander County, Nevada: U.S. 
Geological Survey Professional Paper 798-C, 8 5 p.

Theodore, T.G., and Roberts, R.J., 1971, Geochemistry 
and geology of deep drill holes at Iron Canyon, Lander 
County, Nevada: U.S. Geological Survey Bulletin 
1318, 32 p.

Todd, S.G., Keith D.W., Le Roy, L.W., Schissd, D.J., 
Mann, E.L, and Irv/ine, T.N., 1982, The J-M phtinum- 
palladium reef of the Stillwater Complex, Montana: I. 
Stratigraphy and petrology: Economic Geology, v. 77, 
p. 1454-1480.

Turner, H.W., 1894, Jackson folio, California: U.S.
Geological Survey Geologic Atlas of the United States,
Folio 11, scale 1:125,000. 

Tyson, R.M., and Chang, L.L.Y., 1984, The petrology and
sulfide mineralization of the Partridge River Troctolite,
Duluth Complex, Minnesota: Canadian Mineralogist,
v. 22, p. 23-38. 

U.S. Bureau of Mines, 1965, Mercury in Oregon, in
Mercury potential of the United States: U.S. B ireau of
Mines Information Circular 8252, p. 310-336. 

U.S. Geological Survey, 1971, Resource investigations,
platinum, in Geological Survey Research 1971: U.S.
Geological Survey Professional Paper 750-A, p A2. 

U.S. Geological Survey-U.S. Bureau of Mines, Mineral
Yearbooks, various years. See individual MRDS
citations. 

Unpub. data. See individual MRDS record for specific data
source. 

Van Loenen, R.E., Haffty, Joseph, and Earhart, R.L.,
1987, Platinum and palladium in a mafic dike, Sanders
County, Montana: U.S. Geological Survey Bulletin
1694-G, p. 81-89.

53



Vanderburg, W.O., 1939, Reconnaissance of mining 
districts in Lander County, Nevada: U.S. Bureau of 
Mines Information Circular 7043, 83 p.

Vanderwilt, J.W., 1947, Mineral resources of Colorado: 
Colorado Mineral Resources Board, 547 p.

Wager, R.E., Podolsky, T., Alcock, Richard, Weiblen, P.W., 
and Phinney, W.C., 1969, A comparison of the 
copper-nickel deposits of Sudbury and Duluth basins 
[abs.]: Thirtieth Annual Mining Symposium 
Proceedings and 42nd Annual Meeting of the 
Minnesota Section, American Institute of Mining 
Engineers, Duluth, Minn., Jan. 13-15, 1969, 
p. 95-96.

Walegna, Karen, 1989, Mission, Ray expansion to assure 
copper feed: overall project will reduce need for 
outside sources, cut costs: Southwestern Pay Dirt, no. 
597, March 1989, p. 4A-8A.

Walker, G.W., and Griggs, A.B., 1953, Geological 
invenstigations of chromite in California: California 
Division of Mines Bulletin 134, pt. 2, ch. 2, p. 39-88.

Waring, C.A., 1919, Placer County: California State 
Mining Bureau, 15th Report of the State Mineralogist, 
pt. 3, p. 309-399.

Watts, W.L., 1893, Humboldt County: California State 
Mining Bureau, llth Report of the State Mineralogist, 
p. 227-232.

Weber, F.H., Jr., 1963, Geology and mineral resources of 
San Diego County, California: California Division of 
Mines and Geology County Report 3, 309 p.

Weibelt, F.J., and Ricker, Spangler, 1949, Invenstigation of 
the Seiad Creek chromite deposits, Siskiyou County, 
Calif.: U.S. Bureau of Mines Report of Investigations 
4619, 28 p.

Weiblen, P.W., 1989, The importance of evaluating the 
potential of the Duluth Complex as a platinum group 
element resource, in Morey, G.B., ed., Workshop on 
the applicability of gold and platinum-group-element 
models in Minnesota: Minnesota Geological Survey 
Information Circular 30, p. 51-55.

Wells, F.G., and Cater, F.W., Jr., 1950, Geological 
investigations of chromite in California: California 
Division of Mines Bulletin 134, pt. 1, ch. 2, 
p. 77-127.

Wells, F.G., Cater, F.W., Jr., and Rynearson, G.A., 1946, 
Geological investigations of chromite in California: 
California Division of Mines Bulletin 134, pt. 1, ch. 1, 
p. 1-76.

Wells, F.G., and Hawkes, H.E., 1965, Geological 
investigations of chromite in California: California 
Division of Mines and Geology Bulletin 134, pt. 1, ch. 
3, p. 130-191.

Wells, F.G., Page, L.R., and James, H.L., 1941, Chromite 
deposits in the Sourdough area, Curry County, and the 
Briggs Creek area, Josephine County, Oregon: U.S. 
Geological Survey Bulletin 922-P, p. 461-496.

Wells, F.G., Smith, C.T., Rynearson, G.H., anc* Livermore, 
J.S., 1949, Chromite deposits near Seiad rnd McGuffy 
Creeks, Siskiyou County, California: U.S. Geological 
Survey Bulletin 948-B, p. 19-62.

Werle, J.L., Ikramuddin, Mohammed, and Mut-r.hler, F.E., 
1984, Allard Stock, La Plata Mountains, Colorado an 
alkaline rock-hosted porphyry copper - precious metal 
deposit: Canadian Journal of Earth Sciences, v. 21, 
p. 630-641.

Westgate, L.G., 1921, Deposits of chromite in eastern 
Oregon in Contributions to economic geology 1920: 
U.S. Geological Survey Bulletin 725, p. 37-60.

Whitebread, D.H., and Brown, S.D., 1984, Highland Ridge 
Roadless Area, Nevada, in Marsh, S.P., Kropschot, 
S.J., and Dickinson, R.G., eds., Wilderness mineral 
potential, assessment of mineral-resource potential in 
U.S. Forest Service lands studied 1964-1984: U.S. 
Geological Survey Professional Paper 1300, 
p. 768-770.

Wilson, E.D., 1961, Gold placers and placerinc in Arizona: 
Arizona Bureau of Mines Bulletin 168, 124 p.

Wimmler, N.L., 1948, Investigation of chromite deposits of 
the Stillwater Complex, Stillwater and Sweetgrass 
Counties, Mont.: U.S. Bureau of Mine? Report of 
Invensigations 4368, 41 p.

Wooden, J.L., Czamanske, G.K., and Zientek, M.L., 1991, 
A lead isotopic study of the Stillwater Complex, 
Montana: constraints on crustal contamination and 
source regions: Contributions to Mineralogy and 
Petrology, v. 107, p. 80-93.

Work Projects Administration Mineral Resources Survey, 
comps., 1942, Bibliography of the geology and 
mineral resources of Montana: Montana Bureau of 
Mines and Geology Memoir 21, 356 p.

World Mining, 1972, Pima Mining five year ore production 
and copper sales: World Mining, Jan. 1972, p. 51.

Zientek, M.L., 1993, Mineral resource appraisal for 
beatable minerals: the Stillwater Complex, in 
Hammarstrom, J.M., Zientek, M.L., and Elliott, J.E., 
eds., Mineral resource assessment of the Absaroka- 
Beartooth study area, Custer and Gallatin National 
Forests, Montana: U.S. Geological Surve'' Open-File 
Report 93-207, p. F1-F83.

Zientek, M.L., Bawiec, W.J., Page, M.J, and Cooper, 
R.W., 1989, Maps, sections, and structure-contour 
perspective diagrams showing the geology and 
geochemistry of the Mouat nickel-copper prospect, 
Stillwater Complex, Stillwater County, Montana: U.S. 
Geological Survey Miscellaneous Field S'udies Map 
MF-2038, scale 1:24,000, 2 sheets.

Zientek, M.L., Foose, M.P., and Mei, Leung, 1986, 
Palladium, platinum, and rhodium contents of rocks 
near the lower margin of the Stillwater Complex, 
Montana: Economic Geology, v. 81, p. 1169-1178.

54



Zientek, M.L., and Ripley, E.M., 1990, Sulfur isotopic 
studies of the Stillwater Complex and associated rocks, 
Montana: Economic Geology, v. 85, p. 376-391.

55




